









ADVERTISEMENT. 


T HE Committee appointed by the Royal Society 
to direct »the publication of the Fhilofophical 
*Trmfa£lions i take this opportunity to acquaint the 
Public, that it fully appears, as well from the council- 
books and journals of the Society, as from repeated 
declarations, which have been made in feveral for¬ 
mer Tran/aSHotis, that the printing of them was al¬ 
ways, from time to time, the fingle a£t of the re- 
fpedive Secretaries, till the Forty-feventh Volume. 
And this information was thought the more neceffary, 
not only as it has been the common opinion, that they 
were publifhed by the authority, and under the di¬ 
rection, of the Society itfelf j but alfo, becaufe feveral 
authors, both at home and abroad, have in their writ¬ 
ings called them the ‘Tranjaflions of the Royal Society. 
Whereas in truth the Society, as a body, never did 
intereft themfelves any further in their publication, 
than by occasionally recommending the revival of 
them to fame of their Secretaries, when, from the par¬ 
ticular circumftances of their affairs, the 'Frajifaftions 
bad happened for any length of time to be intermitted. 
And this feems principally to have been done with a 
view to fatisfy the Public, that their ufual meetings 
were then continued for the improvement of know¬ 
ledge, and benefit of mankind, die great ends of their 
firft mftitution by the Royal Charters, and which they 
have ever fipce fteadily purfued. 

But the Society being of late years greatly inlarged, 
and their communications more numerous, it was 
thought advifeable, that a Committee of their Mem¬ 
bers fhould be appointed to reconfider the papers read 
before them, and felect out of them fuch, as they 

as fhould 
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Should judge mod: proper for publication in the future 
i’ranfaSitonsi which was accordingly done upon the-' 
“ '£6^ And the grounds of their choice 

are, and wmcontLe to be, th! importance or Angu¬ 
larity of the fubje&s, or the advantageous manner of 
treating them j without pretending to anfwer for the 
certainty of the fails, or propriety of the reafonings, 
contained/in the feverat: papers fo published, which 
mud: dill red: oh the credit or judgment of their re- 
fpeitive authors. 

It is likewife necefiary on this occafion to remark, 
that it is an edabiiihed rule of the Society, to which 
they will always adhere, never to give their opinion,, 
as a body, upon any fubjeit, either of Nature or Art, 
that comes before thorn. Arid therefore the thanks, 
which are frequently proposed from the chair, to be 
given to* the authors of fuch papers, as are read at 
thek accudomed meetings, or to the perfbns through 
whole hands they receive them, are to feeOonfidered 
in no other: light than as a matter of civility* in re-- 
trim for the sdpe€t ihewn to the. Society by thofe: 
communications*- The like alfo is to. be faid withi 
regard to the feveral projects, inventions,, andcurio-. 
- dries of various kinds, which are often esdiibited to* 
the Society ^ the authors whereof, or thofe who ex¬ 
hibit them, frequently take the liberty to report, and 
even to certify in the public news-papers* that they 
have met With the higheft applaufe and approbation. 
And* therefore it is hoped, that no regard will here¬ 
after be paid to hch eeports, and public notices * 
mdanees hayo been toe>iigfctiy ere- * 
i^etsSoelt^i.'*'.■*': • - .■ 
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Naples, and ih Neighbourhood * in a. Letter 
from the Honourable William Hamilton, 
■His Majefly s Envoy Extraordinary at 
•Naples* to Mathew Maty, M. D. Sec . 
R.S. 


SIR.- 

Naples, Oft. 16,1770 

Head Jan; kj, 17* *4. \ CCORDING to your defire, 
1771. /-\ j } 0 fe no time in felling you 

fuch further remarks .as ,1 have been making with 
feme diligence, for fix years paft, in the compafs of 
twenty miles or ’more, round this capital. By accom- 
panying thefe remarks with a map of the country I 
defcribb, and with the fpecimens of different mat¬ 
ters that compote, the moft remarkable fpots of ^t. 
Von. LXI. B Ido 
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j Vvf Vint- that X {ball convince you* 

I do not doubt bitf tnat whole circuit 

as I am myfelf convinced. “ th boundaries 

(fo far as I have « a . mm ^Jand totally the pro- 
marked in the map, ts w y m oft probably 

- dudtion of fubterraneoua fires, ami tnat ^ be . 

the fea formerly reached "^continuation of 
hind Capua and Cafcrta, ^ cotnpar e 

the AppennineSa It a ® V . h fobterraneous 
fmall things with f“'; h VS' under the bottom 
fires to have worked in this cou J here an d 

Of the fea. as moles m• fi “’ *«« tftown out of 

iflands adjoining. d upon mo unt 

direaTev^e or what I find the commonly received 
OP NaTure, “ht 

Kh h Sn&^ VSnet^r 

Sdditev. been formed I do 

kk 5~* fyf jarjiirs 

- cularl, in that branch^ « ^h «| difficull 

Sht^inX faa. Thole who have 
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fubjeCt their ftudy have, without fcruple, undertaken 
at once, to write the natural hiftory of a whole pro¬ 
vince, or of an entire continent; nor icfletUng, tint 
the longefl. life of man fcarcely aifoids him time to 
give a perfect one of the Jmalleft infedt. 

I am kn'.ble of what I undertake in giving you. 
Sir, even a very imperfedt account of the nature of 
the foil of a little mote than twenty miles round 
Naples: yet 1 flatter ravioli that my remaiks, fuch 
as they are, may be of fome ufe to any one heie- 
after, who may have leifure and inclination to follow 
them up. The kingdom of the Two Sicilies offers 
ceitainly the faireft field for oblervations of this kind, 
of any in the whole world ; here are volcanos exit¬ 
ing in their full force, lome on their decline, and 
others totally extindh 

To begin with lome degree of order, which is 
really difficult in the variety of matter that occurs to 
my mind, I will firft mention the bafts on which I 
found all my conjectures. It is the nature of the 
foil that covers the antient towns of Herculaneum 
and Pompeii, and the interior and exterior form of 
the new mountain, near Puzzole, with the fort of 
materials of which it is compofed. It cannot be de¬ 
nied that Herculaneum and Pompeii flood once 
above ground; though now, the former is in no part 
lefs than feventy feet, and in fome parts one hundred 
and twelve feet, below the prefent furface of the 
earth s and the latter is buried ten or twelve feet 
deep, more or lefs. As we know from the very 
accurate account given by Pliny the younger, to Ta¬ 
citus, and from the accounts of other contemporary 
authors, that thefe towns were buried by an eruption 

B 2 .of 
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allowed, that whatever matter lies between thefe cities 
and the prefent furface of the earth over them, mult 
have been produced lince the year 79 of the Chnltian 
sera, the date of that formidable eruption. 

Pompeii, which is fituated at a much greater 
diftance from the volcano than Herculaneum, has felt 
the effects of a fingle eruption only; it is covered 
with white pumice Atones mixed with fragments or 
lava and burnt matter, large and fmall j the pumice 
is very light, but I have found fome of the fragments 
of lava and cinders there, weighing eight pounds. 
I have often wondered that fuch weighty bodies 
could have been carried to fuch a diftance (for i om- 
peii cannot be lefs than five miles, in a llrait line, 
from the mouth of Vefuvius). Every obfervation 
confirms the fail of this horrid ftiower over the un¬ 
fortunate city of Pompeii, and that few of its in¬ 
habitants had dared to venture out of their houfesj 
for in many of thofe which have been already cleared, 
fkeletons have been found, fome with gold rings, 
ear rings, and bracelets. I have been prefent at the 
difeovery of feveral human fkeletons myfelf j and 
tinder a vaulted arch, about two years ago, at Pom¬ 
peii, I faw the bones of a man and a horfe taken 
up, with the fragments of the horfe’s furniture, which 
•had been ornamented with falfe gems fet in bronae. 
The ikulls of fome of the fkeletons found in the 
ftreets'had been evidently fradtured by the fall of the 
ftones. His Sicilian majefty’s excavations are confined 
to this fpot at prefent j and the curious in antiquity 
may expedfc hereafter, from fb rich a mine, ample 
fnatter for their diflertations: but I will confine tafmf 

"» 1 * tA 
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fio* fach obfervations only as relate to my prefcntr 
fubjedt. 

Over the ftratum of pumice and burnt matter that' 
covers Pompeii, there is a ftratum of good mould, of 
the thicknefs of about two feet and more in fome 
parts, in which vines flourifb, except in fome parti¬ 
cular Ipots of this vineyard, where they arg fubjedt 
to be blafted by a foul vapour or mofete, as it is called 
here, that riles from beneath the burnt matter. The 
abovementioned fhower of pumice ftones, according 
to mjr obfervations, extended beyond Caftel-a-mare 
(near which fpot the ancient town of Stabia alfo lies 
buried under them), and covered a tradt of country 
not lefs than thirty miles in circumference. It was 
at Stabia that Pliny the elder loft his life, and this- 
fhower of pumice ftones is well defcribed in the 
younger Pliny’s letter. Little of the matter that has* 
iftued from Vefuvius fince that time, has reached 
thefe parts.: but I muftobferve that the pavement of 
the ftreets of Pompeii is of lava j nay, under the: 
foundation of the town,- there is a deep ftratum of 
lava and burnt matter. Thefe circumftances, with 
many others that will be related hereafter, prove,, 
beyond a doubt, that there have been eruptions of 
Vefuvius previous to that of the year 79, which is the' 
firft recorded by biftory. 

The growth of foil by time is eafily accounted- 
for j and who, that has vifited ruins of ancient edi¬ 
fices, has not often feen a flouri thing fbrub, in a good 
foil, upon the top of an old wall ? I have remarked 4 
ananjjp'fuch on the moft con ft der able ruins at Rome 
and elfewhere. But from the foil which has grown' 
over pumice that covers Pompeii#. I vfras 

' . enabled* 



[ 6 3 


enabled to make a curious obfervation. Upon ex¬ 
amining the cuts and hollow ways made by currents 
of water in the neighbourhood of Vefuvius and of 
other volcanos, I had remarked that there lay fre¬ 
quently a ftratum of rich foil, of more or ids defsth* 
between the matter produced by the explofion of fuc- 
ceeding eruptions} and I was naturally led to think 
that fu'ch a ftratum had grown in the fame manner 
as the one abovementioned over the pumice of 
Pompeii* Where the. ftratum of good foil wjs thick, 
it was evident to me that many years had el a pled 
between one eruption and that which fuccceded it. 
I do not pretend to fay that a juft eftimate can 
be formed of the great age of volcanos from this ob¬ 
fervation, but fome fort of calculation might be made j 
for inftance, fhould an explofion of pumice cover 
again the fpot under which Pompeii is buried, the 
ftratuj^o^.#^ &U '^bevfO^Btiooed - would certainly 
lie between two beds of pumice; and if a like acci¬ 
dent -had happened a thoufand years ago, the ftratum 
of rich foil would as certainly have wanted much of 
its prefent thicknefs, as the rotting of vegetables, 
manure, &c. is ever increafing a cultivated foil. 
Whenever I find then a fucccffion of different ftrata 


of pumice and burnt matter like that which covers 
Pompeii, intermixed with ftrata of rich foil,, of 
jyfs depth, I hope I may be allojwadtfca- 
^ i pi ^ that the whole .has Been the 

production of a longs ftfies of eruptions occafioned 
by fubterraneous fire. . \% the fize and weight of the 
pumice,,and, ; erupted matter in 

theft ftrata, ft "i|'e?dy to trace them up to their four^ 
which I have done more than once in the neif KKrt *^ : 
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liood of Puzzole, where explofions have been fre¬ 
quent. The gradual decreafe in the fize and quan¬ 
tity of the erupted matter in the ftratum above- 
mentioned, from Pompeii to Caftle-a-Mare, is very 
vifible: at Pompeii, as I faid before, I have found 
them of eight pounds weight, when at Caftle-a-Mare 
the largcft do not weigh an ounce. 

The matter which covers the ancient town of 
Herculaneum is not the produce of one eruption only; 
for there aie evident maiks that the matter of fix 
eruptions has taken its courfe over that which lies 
immediately above the town, and was the caufe of 
its deftru&ion. Thefe ftrata are either of lava or 
burnt matter, with .veins of good foil between them. 
The ftratum of erupted matter that immediately 
covers the town, and with which the theatre and 
moft of the houfes were filled, is not of that foul 
vitrified matter, called lava, but of a fort of foft 
ftone, compofed of pumice, afhes, and burnt matter. 
It is exadly of the fame nature with what is called 
here the Naples ftone; the Italians diftinguifh it by 
the name of tufa, and it is in general ufe for build¬ 
ing. Its colour is ufually that of our free ftone, but 
fometimes tinged with grey, green, and yellow; and 
the pumice ftones, with which it ever abounds, are 
fometimes large and fometimes fmall: it varies like- 
wife in its degree of folidity. 

The chief article in the compofition of this tnja feems 
to me to be, that fine burnt material, which is called 
■puzzolane, whofe binding quality and utility by way of 
cement are mentioned by Vitiuvius, and which is to 
be met with only in countries that have been lubjed to 
fubterraneotts fires. It is, I believe, a fort of lime pre- 
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pared 'by nature. This, mixed with water* great w 
fmallpiimice ftones, fragments of lava, and burnt mat¬ 
ter, may naturally be fupptf;d to harden into a Hone of 
this kind i and, as water frequently attends eruptions 
■of fire, as will be feen in the accounts I ihall give of 
the formation of the new mountain near Puzzolc, 
■I am convinced the firft matter that iffued from Ve- 
fuvius, and covered Herculaneum, was in theftate of 
liquid raud. A circum fiance firongly favouring my 
opinion is, that, aboqt two years ago, I faw the head 
of an antique ftatoe dug out of this matter within the 
theatre of Herculaneum * the impreffion of its .face 
remains to this day in the tufa, and might ferv'e 
as a mould for a caft in plaifter of Paris, being 
as per&dt as any mould I ever faw. As much may 
fee inferred from the exadt refemblance of this matter, 
or tufa, whrch i^nj^iately cpvots Hercwianenm, to 


■ '■.V'lFIR!!: ^ a P] e9 

dnd its neighbourhood are compofed j I detached a 

piece of it kicking to* and incorporated with, the 
painted fiucco of the infide of the theatre of Her- 
oulaneum, and fhall fend it for your infpedfion1 f- 
it is very different, as you will fee, *£rona 
matter galled lava* by which it has been'genet ally 
thought, that, Herculaneum was defiroyed. The 
village of R,efina and fome villa? Hand at^ntefimt 

■4 'V * 

., _ „ ce of the 
^Ibd^Pothpefi, l have 


;unate town. 

very great :$ 



ab ^pltoiaof jgp moun- 

,T xmw w;w^ in to MiifeiiUSi-of tbi Rwjl Society* 
together wit& in tint wfMUm 
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tain muft have been open in more than one place. A 
paffage in Pliny’s letter to Tacitus feems to fay as 
much, te Interim e Vefuvio monte pluribus locis latijjima 
jlamma, atque incendia relucebant , quorum fulgor et 
“ clat it as tenebras noBis pelkbat fo that very pro- * 
bably the matter that covers Pompeii proceeded 
from a mouth, or crater, much nearer to it than is 
the great mouth of the volcano, from whence 
came the matter that covers Herculaneum. This 
matter might neverthelefs be faid to have proceeded 
from Vefuvius, juft as the eruption in the year 1760, 
which was quite independent of the great crater (be¬ 
ing four miles from it), is properly called an eruption 
of Vefuvius. 

In the beginning of eruptions, volcanos frequently 
throw up water mixed with the afbes. Vefuvius did 
fo in the eruption of 1631, according to the tefti- 
mony of many contemporary writers. The fame 
circumftance happened in 1669 according to the 
account of Ignazzio SorrentinO, who, by his Hiftory 
of Mount Vefuvius printed at Naples in 1734* has 
fhewn himfelf to have been a very accurate obferver 
of the phenomena of the volcano, for many years 
that he lived at Torre del Greco, lituated at the foot 
of it. At the beginning of the formation of the new 
mountain, near Puzzole, water was mixed With die 
afhis thrown up, as will be feen in two very curious 
and particular accounts of the formation of that 
fountain, which I ihall have the pleafure of com¬ 
municating to you prefently} and in 175 5 Etna threw 
up a quantity 01 water in the beginning of act 
eruption, me is mentioned m the letter I fentyowls# 
Von. LXl C - ' 
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year upon the fubje<a of that-magnificent volcano*- 
Ulloa likewife mentions this circum fiance of water 
attending the eruptions of volcanos in America.. 
Whenever therefore I find a tufa compofed exactly like 
that which immediately, covers Herculaneum, and. 
undoubtedly proceeded, from Vefuvius, I, conclude 
fuch-a tufa to have been produced by water mixing, 
with the erupted matter at the time of an explofion. 
Occafioned by fubterraneous fire} and this obfer- 
vation, I believe, will be of more ufe than any. 
other, in.pointing, out thofe parts of the prefent terra 
frma, that, have been formed by explofion.. I am. 
convinced it has often happened that fubterraneous 
fires and exhalations, after having been pent up and. 
confined for fome time,, and been the caufeof earth¬ 
quakes, have forced their paflage, and in. venting, 
themfelves jfprcped t fountains of the. matter that 
ydu will, v«ras ,tfie, cafe near. 
Fuzzple in 4 jdje year 1538, and by evident .figns has. 
been fo befpre, jp many parts of the neighbourhood 
of Parole i. without creating a regular volcano. 
The materials of fuch mountains will have but 
little appearance of having been, produced by fire,, 
to .anyone unaccufiomedrto make obfervations upon 
the diferehinatureff volcanos... . 

If it. were allowed to .make a comparifon,.fygtween 
human, body, orw might, ponder a. 

pfofi^^whichiajfoiCelyihe c^fehei ^; t0 be, like a 
body full# h*$*Qum V/ ^j^n &eje, humours con- 
cantrfvmjppg, part, aod^rm.a. great ,t«mour out of 
which, body is. #3 

i< * Phil. Tranfaa VoJ-LX. p. n, . u; > 

agitated} 
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agitated-; but "when by any accident the humours 
are checked, and do not find a free paflage through 
their ufual channel, the body is agitated, and tumours 
appear in other parts of that body, but (bon after the 
humours return again to their former cbanrtel; In a 
fimilar manner one may conceive' Vefuvius to be the 
prefent great channel, through which nathre dis¬ 
charges feme of the foul humours of the earth ; when 
thefe humours are checked by any accident or^ flop- 
page in this channel for any oonfiderable time, earth* 
quakes will be frequent in its -neighbourhood, and 
explofions may be apprehended evenat fome diftance 
from it. This was the eafein the year 1538, Vefuvius 
having been quiet for near 400 years. There was 
no eruption from its great crater fromthe year 1139 
to the great eruption drf 

mountain began to lofe all figns of fire. AS it is 
hot foreign to my purpofe, and will ferve to (hew 
how greatly they are iriiftakeh, who place t the feat 
of the fire in the centre or towards the top of .a 
Volcano, I will give you a curious defcriptioh Of 
the date of the crater of 'Vefuvius,‘'' after having 
been free from eruptions 492" yearsi 
by Bracini, who defeendedinto it notlottg before the 
eruption of 1631: u The crater w£s' fivetnilosln 
« circumference^ and about a 

*i fides were covered With* brtirffl Hfobd, and at the 
** bottottr there was a- phtin dnr which cattle graced. 

in the woody parts, boars frequ^i^ly.|hafpetered 3 
w-^the midft of thepbiih, wfchm^r c&teiv wjft-a 
« iitiiiMvpaffege, through which,by a Wihchhg^^*;. 
** ya^mW$^tkead about arafle 1 among#: 

"‘(tones, tMflfetb oame- 1 t®. aooiher- 

- "■ ' * plain ^ 
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** jplain covered with alhes: in this plain were three 
<« little pools, placed in a triangular form, one to- 
« wards the Eaft, of hot water, corrofive and bitter 
»' beyond xneafure; another towards the Weft, of 
water falter than that of the lea; the third of hot 
water, that had no particular tafte.” 

■ The great increafe of the cone of Vefuvius, from 
. that time to this, naturally induces one to conclude* 
that the whole of the cone was raifed in the like 
manner, and that the part of Vefuvius, called Som- 
ma, which is now. confidered as a diftinft mountain 
from it, was compofedin the fame manner.. This may 
plainly be perceived by examining its interior and ex¬ 
terior form, and the ftrata of lava and burnt matter 
of which it is compofed. The ancients, in describing 
Vefuvius, never mention two mountains. Strabo* 
Pie, Vitrui?iaa ? ; aU wje* tbpt Vefuvius, in their time, 

fbiffefy eruptedi and, the firft 
comparer the cfafcer on, its top to an. amphitheatre* 
The mountain now called Somma was, If believe* 
that Which the ancients called Vefuvius j its outride 
form Is conical, its. infide, inftead of an amphitheatre* 
is now like a great theatre* I fuppofo the eruption, 
m:time to have thrown down that part of 
the cone next the fea, which would naturally have 


ksft.it in its prefent ftate,. g^.that the contCf^ W^ 

S lkibta&pgg -Vefuvius,. has, beetk ,r*ife& oy» the- 
IraP^'fciaih ofefieft$4cais-«onfl*rai 
opw.^:l law ia the plain 

an fee 

proGeMW&hm' : % f ” pt^fttr'Vd^viuft^ Serao, » 
celebiatell pbyrician now. r at Naples,. in 
kttoduiSticHi of hia account of the eruption, 

. ' - um 
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vius in 1737 (in which account many of the phe¬ 
nomena of the volcano are recorded and very well 
accounted for) fays, that at the convent of Dominican 
Fryars, called the Madona del Arco, forne years ago, 
in linking a well, at a hundred feet depth, a lava was 
difcovered, and foon after another, fo that in lels than 
three hundred feet depth, the lavas of four eruptions 
were found. From the fituation of this convent it 
is clear beyond a doubt, that thefe lavas proceeded 
from the mountain called Somma, as they are quite 
out of the reach of the exifting volcano. 

From thefe circumftances, and from repeated ob- 
fervations I have made in the neighbourhood of Ve- 
fuvius, I am fure that no virgin foil is to be found there, 
and that all iscompofed of different If rata of erupted 
matter, even to a great depth below the level of the lea. 
In lliort, I have not any doubt in my own mind, but that 
this volcano took its rife from the bottom of the fea; 
and as the whole plain between Vefuvius and the 
mountains behind Caferta, which is the beft part of 
the Campagna Felice* is (under its good foil) compofed 
of burnt matter, I imagine the fea to have walhed 
the feet of thole mountains, until tjae fubterraneous- 
fires began to operate, at a period certainly of a molt 
remote antiquity. 

The foil of the Campagna Felice is very fertile $ 
I faw the earth opened in many places laft year in 
the midft of that plain, when they were feeking fot 
ma terials to mend the road from Naples to Caferta. 
The ftratum of good foil was in general four or five 
fe a t , thick } under which was a deep ftratum o£ cin¬ 
ders, fragments of lavft and fttch burnt 

mq ttw as abounds near Veijuwjjs- and all beanos* 

* The 
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The mountains at the back of Caferta are mofflyof 
a fort of lime-flone, and very different from thole 
formed by firej though Signior Van Vitelli, the ce¬ 
lebrated. architect, has allured me, that in the cutting 
of the famous aqueduft of Caferta through thefe 
mountains, he met with fome foils, that had been 
evidently formed by fubterraneous fires. The high 
grounds which extend from Caftel-a-Mare to the 
point, of Minerva towards the ifland of Caprea, and 
from the promontory that divides the bay of Naples 
from t;hat of, Salerno, r are of lime ftone. The plain 
of Sorrento, that is. bounded by thefe high grounds, 
.beginning at, tfie village of. Vico, and .ending at that 
of Mafia, is wholly compofed of the fame fort of tufa 
■as that ahout, Naples, except that the cinder or pumice 
ftones intermixed in it are larger than in the Naples 
tufa. I ponq^ive then that there has been an ex- 

jtHe -lea. This 

p|aiq f ja$&4w^e, remarked to he the cafe with .all foils 
produce#, by Subterraneous fire, is extremely fertile j 
; wb|m the ground about it, being of another nature, 
is. not fo. The ifland of Caprea does not flaew any 
Jigns of having, been .formed by fubterraneous sfire, 
the June, nature as the high; grounds laft 
i^<^qhpJ^ %rq,jyhich if has been probably detached 
by earthquakes, or.. the, .ofthe vm 

yig hfta gJa n . i&ffld. .or, 

and; Hearn 

to mvp .belonged.% m& ,oi%3b**f .mountains in its 

^wpeof thefe mountains there 
are s^fe^|gpje(l:hp» and./ofijl Ihells, which I never 
have fojmd I fuppofclQ* 

^ave been formed by exp&afioflu:.. v . wuutoe 

'Miks. ■ Yxai 
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You have now. Sir, before you the nature of the' 
foil, from Caprea to Naples. The foil on which this- 
great metropolis Hands has been evidently produced 
by explofions, fome of which feem to have been upon 
the very fpot on which this city is built; all the high 
grounds round Naples, Paufilipo, Puzzole, Bai'a,. 
Mifenum, the iflands of Procita and Ifchia, all' ap¬ 
pear to have been railed by explolion. You can trace- 
Hill in many of thefe heights the conical fhape that. 
was naturally given them at firft, and even the craters 
out of which the matter illued, though to be lure; 
others of thefe heights have fuffered luch changes 
by the hand of time, that you can only conjecture 
that they were railed in the like manner, by their 
compolition being exadly the fame as that .of thofe- 
mountains, which‘ftilltraSd and 

craters entire. A tufa, exaCHy refembling the fped- 
men X took from the infide of the theatre of Her¬ 


culaneum, layers of pumice intermixed*with layers 
of good foil," juft dike thofe over Pompeii,, and lavas- 
like thofe 6 f‘Vt fuviiis, compofe the whole foil of- the 
country thatremams to be deferibed- ' 4 i 

The famous grotto 1 Anciently cut tb^rbukh 'fhe? 

. . ...... j» iSi •:,. _--1 _ 


dent crater you mbtt whh^fte^y^tr^hive paffed the: 
grotto’ of Paufilipo, is now? the lake of Agn'anoj a 
final! ‘ remain l of ’ the ■ fubterraneous ^e ^Wpchtnuft.- 

> _ - - - v ' — - .* * * » ,j ,1 l l ' fr . ,• f* "t 


■ rouh^fefeiyes- to heat 'rooms, ‘ %hich ■ the ’ 
tans make^^^R^u.fe of -inf jf^Bafiawy 


iweriflu 
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diverfe diforders, by a ftrong perfpiration. This place 
5 called the Sudatorio di San Germano> near the 
prefent bagnios, which are but poor little hovels, 
there are the ruins of a magnificent ancient bath. 
About an hundred paces from hence is the Grotto 
del Cane.} I lhall only mention, as a further 
proof of the probability that the lata of Agnano 
was a volcano, that vapours of a pernicious quality, 
as that in the Grotto del Cane, are frequently met 
with in the neighbourhood of Etna and Vefuvius, 
particularly at the time of, before, and after, great 
eruptions. The noxious vapour having continued in 
the fame force conftantly fo many ages, as it has done 
in the Grotto del Cane (for Pliny mentions this 
Grotto), is indeed a circumftance in which it differs 
from the vapours near Vefuvius and Etna, which 
are not conftant; the cone forming the outfide of this 
Is Ml {**&& in many parts. 
t Oppofite to.the Grotto del Cane, and immediately 
joining to the lake, rifes the mountain called Aftruni, 
which, having, as I imagine, been thrown up by an 
expiation of a much later date, retains the conical 
fhape and every lymptom of a volcano in much 

f eater perfection than that I have been deferibing. 

he'crater of Aftruni is furrounded with a wall to 
confine boars and deer (this volcano having, b©ae*fipfc 
snkHf^p^csnverted to a royal chace). It may b© 
- ••&*** hr eieutfcference;' in the plain 

at the bottom of the crater sire two lakes, and in 


iome boohs there is mention made of a hot fpring, 
which: f’SpcMHr) haw beats' abfc. 'to • find. ■ There are 
many huge so(^» (faf lavar v^fin the crater ofAftruah 
and fome 1 have .met with alfo in that of Agaas&j 
, the 
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the cones of both thefe fuppofed volcanos are com- 
pofed of tufa and ftrata of loofe pumice, fragments 
of lava and other burnt matter, exa&ly refembling 
the ftrata of Vcfuvius. Bartholomeus Fatius, who 
wrote of the adfcions of king Alphonfo the firft (before 
the new mountain had been formed near Puzzole), 
conjectured that Aftruni had been a volcano. Thefe 
are his words : Locus Neapoli quatuor mi 111 a pajfuum 
proxtmus, quern vulgo Ltjirones vacant, nos unum e 
Phkgreeis Campis ab ardore mncupandum putamus. 
There is no entrance into the crater of either Aftruni 
or Agnano, except one, evidently made by art, and 
they both exadtly correfpond with Strabo’s defeription 
of avenues; the fame may be faid of the Solfaterra 
and the Monte G-auro, or Barbara as it is fbmetimes 
called, which I fhall deferibe prefbntly. 

Near Aftruni and towards the fea rifes the Solfa¬ 
terra, which not only retains its cone and crater, 
but much of its former heat. In the plain within 
the crater, fmoke iflues from many parts, as alfo from 
its fides; here, by means of ftones and tiles heaped 
over the crevices, through which the fmoak pafles, 
they collet in an aukward manner what they call 
fale armoniaco ; and from the fand of the plain they 
extradt fulphur and alum. This fpot well attended 
to might certainly produce a good revenue, whereas 
I doubt if they have hitherto ever cleared 200 /. a year 
by it. The hollow found produced by throwing a 
heavy ftone on the plain of the crater of the Solfa¬ 
terra feems to indicate, that it is fupported by a fore 
of arched natural vault; and one is induced to think 
that thertfifr* pool of water beneath this vault (which 
boils by the hg«ft>of a fubterraneous fireftill 

Vo l . LXI. D by 



[ 18 3 

by the very moift fircam that ifliics finn) the cracks 
in the plain of the Solfaterra, which, like tint of 
boiling water, runs off a lword or knife, piefenud to 
it, in great drops. On the outfidc, and at the loot 
of the cone of the Sollateria, towards the lake of 
Agnano, water rallies out of the rocks, fo hot, as to 
raife the quickfilver in Fahrenheit’s thermometer to 
the degree of boiling water a fad of which I was 
myfelf an eye-witnefs. This place, well wot thy the 
obfervation of the curious, has been taken little notice 
of* it is called the Ptfciarelli. The common people 
of Naples have great faith in the efficacy of this 
water, and make much ufe of it in all cutaneous 
diforders, as well as for another diforder that prevails 
here. It feems to be impregnated chiefly with fui- 
phur and alum. When you approach your car to 
the rocks of the Pifciarelli, from whence this water 
ouzes, yon hear a horrid boiling noife, which lee ms 
to proceed from the huge cauldron, that may be lup- 
pofed to be under the plain of the Solfaterra. On 
the other fide of the Solfaterra, next the fea, there 
is a rock which has communicated with the lea, till 
part of it was cut away to make the road to Puzzolc j 
this was undoubtedly a confiderablc lava that ran from 
the Solfaterra when it was an adive volcano. Under 
this rock of lava, which is more than feventy feet 
high, there is a flratum of pumice and. aflbes. This 
ancient lava is about a quarter of a mile broad} you 
meet with it abruptly before you come in light of 
Puzzole,. and it fimlhcs as abruptly within about an 
hundred paces of the town, 1 have often thought 
that many quarries of fione upon examination would 
be found to owe their origin to the fame caufe, though 

time 
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time may have effaced all figns of the volcano from 
whence they proceeded. Except this rock, which is 
evidently lava and full of vitrifications like that of 
Vefuvius, all the rocks upon the coaft of Baia are of 
tufa. 

I have obfervedin the lava of Vefuvius and Etna, 
as in this, that the bottom as well as the furface of it 
was rough and porous, like the cinders or fcoriae from 
an iron foundery, and that for about a foot from the 
furface and from the bottom, they were not near fo 
folid and compatft as towards the centre; which 
muft undoubtedly proceed from the impreffion of 
the air upon the vitrified matter whilft in fufion. 

I mention this circumftance, as it may ferve to point 
out true lava’s with more certainty. The ancient 
name of the Solfaterra was, Forum Fulcani, a ftrong 
proof of its origin from fubterraneous fire. The 
degree of heat that the Solfaterra has preferved for fo 
many ages, feems to have calcined the ftones upon 
its cone, and in its crater, as they are very white and 
crumble eafily in die hottefi: parts. 

We come next to the new mountain near Puzzole, 
which, being of fo very late a formation, preferves its 
conical fliape entire, and produces as yet but a very 
llender vegetation. It has a crater almoft as deep as 
the cone is high, which may be near a quarter of a 
mile perpendicular, and is in fliape a regular inverted 
cone. At the bafis of this new mountain (which is 
more than three miles in circumference),the iandupon 
the fea fhore, and even that which is waflied by the 
fea itfelf, is burning hot for above the fpace of an 
hundred yards ; if you take up a handful of the 
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fand below water, you are obliged to get rid of it 
direi&ly, on account of its intenfe heat. 

I had been long very defirous of meeting with a 
good account of the formation of this new mountain, 
becaufe, proving, this mountain to have been railed 
by meer explolfon in a plain, would prove at the 
feme time, that all the neighbouring mountains, 
which are compofed of the fame materials, and have 
exactly or in part the fame form, were raifcd in 
the like manner, and that the feat of fire, thecaufe of 
thefe explofions, lies deep, which I have every reafon 
to think. 

Fortunately, I lately found two very good accounts 
Qf the phenomena that attended the explofion, which 
formed the new mountain, published a few months 
after the event. As I think them very curious, and 
greatly to my mPQ&j and.a§, they, are rare, 1 will 
i|v» of -facb?extra<a$ asrelate 

to Yhe formation of the Monte Nuovo. They are 
bound in one volume*. 

v The title of the firft is Dell Incendio dt Pozzuoh, 
Marco Antonio delli Falconi all FMriJJima Sigwora 
* Marchefa della Padula nel MDXXXflll, 

At bead of the fccond is, Ragionamento del 
Terremoio, del Nuovo Monte, del Aprimento dt Terra 
in Pmufilp neir Anm 1538. d della 

’ \Qi&om da Takdo * and at the end of 
Nap, per QUtoanni Suhtbacb 
Akmmo y a 'izdtgratia, iprimlegto. 

~ * "* g«. Jj^ftynpct Antonio dellj Falconi), 

iKtadtlyibe operations of, 


<1 


’* tSrft. 
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** nature. 


*$y, 



[«] - 

u nature, of which I was either myfelf an eye-wit- 
“ nefs, or as they were related to me by thofe who 
“ had been witnefles of them. It is now two years 
*« that there have been frequent earthquakes at 
f < Pozzuolo, at Naples, $nd the neighbouring parts; 
ec on the day, and in. the night before the appearance 
“ of this eruption, above twenty fhocks great and 
“ fmall were felt at the abovementioned places. The 
“ eruption made its appearance the 29th of Septem- 
*< ber 1538, the feaft of St Michael the angel; it ;was 
on a Sunday, about an hour in the night; and as I 
** have been informed, they began to fee onthatfpot, 

«* between the hot baths or fweating rooms, and 
« Trepergule, flames of fire, which firft made their 
« appearance at the baths, then extended towards 
.** Trepergule, and fixing in the little valley that lies 
«* between the Monte Barbaro and the hillock called 
“ del Pericolo (which was the- road to the lake of 
« Avernus and the baths), in a Ihort time the fire 
«« increafed to fuch a degree that it burft open the 
<r« earth in this place, and threw up ib great a quanti- 
“ ty of afhes and pumice ftones mixed with water, 
* { as covered the whole country; and in Naples a 
«! Xfiower of tjhefe afhes and water fell great part of 
“ the ni gh t. The next morning,which was Monday, 
« and the laft of the month, the poor iBhalatan^of 
«* Pozzuolo, ftruck with fo horrible a fight, quitted 
« their habitations, covered with that muddy and 
« black fhower, which continued in that country the 
,1|»flgrjbolft day, flying death, but with: faces painted 
'*^1111 ifn mlrr '—~ with their children in their 
«« with' lacks full of their goods^ete's 

« leadinf^i^ headed with tfccir 

* towards 
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“ towards Napier, others carrying quantities of birds 
“ of various forts that had fallen dead at the time the 
“ eruption began, others again with fith winch they 
“ had found, and were to be met with in plenty 
*< upon the fhore, the fea having been at that time 
*« confiderably dried up. Don Petro di Toledo, Vice-* 

«* toy of the kingdom, with many gentlemen, went 
“ to fee fo wonderful an appearance? I alfo, having 
“ met with the moft honourable and incomparable 
** gentleman, Signior Fabritio Moramaldo, on the 
«* road, went and faw the eruption and the many 
*« wonderful effects of it. The fea towards Ba'ia 
« had retired a confiderable way j though from the 
** quantity of afhesand broken pumice ftones thrown 
“ up by the eruption, it appeared almoft totally dry. 

“ I faw likewife two (prings in thole lately* difeover- 
“ ed ruins, one ,before the houfe that was the queen’s, 
«-,»f hot and felt water; the other offfefh and cold 
* f vyater, on the fhore, about 250 paces nearer to the 
“ eruption: fame fay, that flill nearer to the fpot 
»> where the eruption happened, a ft ream of frefh 
** water iffued forth like a little river. Turning t0- 
« wards the place of the eruption, you faw mountains 
“ of fmoak, part of which was very black and part 
** very white, rife up to a great height ? and in the 
** midft pf the frnoke, at times, deep-coloured'ftarnes 
\.^;Jb9i^^th;:,y8ith huge ftones and, afhes. and you 
“ heard* a noiife Hke the di (charge of a number of 
great artillery, It appeared to me as ifTypheus 
« and Enceladus from ifehia and Etna with inume- 
“ rablc giants,, or thofe from the Carapt Phlegrei 
“ (which according to the opinions of fome, ware 
*« fituated in this neighbourhood), were come to 
. '“’wage 
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« wage war again with Jupiter. The natural hifto- 
“ rians may perhaps reafonably fay, that the wife 
“ poets meant no more by giants, than exhalations, 
« ihut up in the bowels of the earth, which, not 
tf finding a free paflage, open one by their own force 
ie and impulfe, and form mountains, as thofe which 
«« occafioned this eruption have been feen to doj 
t‘ and methought I faw thofe torrents of burning 
(e fmoke that Pindar defer, ibes in an eruption of Etna, 
«« now called mon Gibello in Sicily, in imitation of 
“ which, as feme fay, Virgil wrote thefe lines : 

“ 3 pfe fed borriftch juxta ton at /Etna minis, &c, 

fi After the ftones and allies with clouds of thick 
« fmoke Had been fent up, by the impulfe of the 
*« fire and windy exhalation (as you fee in a great 
“ cauldron that boils), into the middle region of the 
« air, overcome by their own natural weight, when 
« from diftancs the ftrength they had received from 
“ impulfe was fpent, rejected likewife by the cold 
<< and unfriendly region, you faw them fall thick, 
«« and by degrees, the condenfed fmoke clear away, 
« raining afhes with water and ftones of different 
<4 fizes, according to the diftance from the place : 
« then by degrees with the fame noife and fmoke it 
“ threw out ftones and allies again, arfdfo bn by 
« fits. This continued two. days and nights, when 
<« the fmoke and force of the fire began to abate. 
•< The fourth day, which wasThurfday at 22 o’clock, 
m/, was fb great an eruption, that, as 1 * was in 
c«* 4 y^ti|ph of Puzzole coming from Ifchia, and 
*'* Mifenum, i faw, in a 
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a many columns of fmoke (hoot up, with the tnoft 
« terrible noife I ever heard, and, bending over the 
a fea, came near our boat, which was four miles or 
u more from the place of their birth; and the quan- 
(t tity of afties, (tones, and fmoke, feemed as if they 
<« would cover the whole earth and (ea. Stones, great 
<« an( j fmall, and a flies more or Iefs, according to the 
«« impulfe of the fire and exhalations, began to fall, 
a fo-that a great part of this country was covered 
« with afhes; and many that have feen it, fay, they 
«« reached the vale of Diana, and fome parts of 
it Calabria, which are more than 150 miles from 
« Pozzuolo. The Friday and Saturday nothing but 
« a little fmoke appeared, fo that many, taking cou- 
« rage, went upon the fpot, and fay, that with the 
« ftones and allies thrown up, a mountain ha 9 beeti 
« formed in that valley, not lefs than three miles in 
« circumfemoce, and- alraoft as high as the monte 
« Barbara, which is near it,; covering the Canettaria, 
« the cattle of Trepergule, all thofe buildings and 
« the greateft part of the baths that were about 
‘‘ them; extending South towards the fea, North as 
“ far as the lake of Avernus, Weft to the Sudatory, 
«« and joining Eatt to the foot of the monte*Barbaro, 
«* fo that this place has changed its form and face in 
“ fuch a manner as not to be known again, a thing 
•* almof$ incredible to thofe who have not 'ifeesf fo 
a time fo confiderabld a mountain 
«< coaid 'Have beerr foitned. On its fummtt there is a 
« month, in the form of a cup, which may be a 
“ quarter of a mile in circumference, though fome 
*« (ay it >sas large as our market-place at Naples, from 
“ which them itttteS a conttaht fmoke; and thonJl 
1 “ IWe 
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« I have feen it only at a diftance, it appears very 
“ great. The Sunday following, which was the 
** 6th of October, many people going to fee this 
«* ph'aenomenon, and fome having afcended half the 
“ mountain, others" more, about 22 o’clock there 
“ happened fo fudden and horrid an eruption, with 
4< - fo great a fmoke, that many of theie people were 
t€ ftlfled, fome of which could never be found. I 
ct have been told, that the number of the dead or 
(i loft amounted to twenty four. From that time 
“ to this, nothing remarkable happened} it feems 
« as if the eruption returned periodically, like 
« the ague or gout. I believe henceforward it . 
«* vViil hot, have fuch force, though the eruption 
“ of the Sunday was accompanied vr^h. ftiowers 
« of aihes and . water, which fell at Ffapfes^ and 
« were feen to extend as far as the mountain of 
“ Somma, called Vefuvius by the ancients} ^ and, 
«* as I have often remarked, the clouds of fmoke 
et proceeding, from the eruption, moved in a 
ctked: line .towards that mountain, as if thefe 
places had a .correfpondence and. connexion one 
<* with the other. In the night, many beams and 
«*' columns of fire were feen to proceed from this 
“ erufJtibn, and fome like flaihes pf lightening 
«* We have then, many eircumftances for our obfer- 
“ vation, the earthquakes, the eruption, the drying 
** up of the fea, the quantity of dead fiifh and bards, 
w ffie. bltfch, of fprin'gs, the ihower of aihes. with 
#|jfc|r, arid without water, the innumerable trees 
y <f> f|^fefe.’yvhole country, as far as the Grotto of 
« from their roots* thrown dojpjw^ifd 

«' covered that it gave one 
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*« them : and as all thefe effeds were produced by 
*t the fame caufe that produces earthquakes? let us 
« firft enquire - how earthquakes are produced, and 
« from thence we may eafily comprehend the caufe 
« of the abovementioned events.” Then follows a 
differtation on earthquakes, and fome curious con- 
je&ures relative to the phenomena which attended 
this eruption, clearly and well expreffed, confidering, 
as the author himfelf apologizes, that at that time the 
Italian language had been little employed on fuch 
fubjeds. 

The account of the formation of the monte 
Nuovo* by Pietro Giacomo di Toledo, is given in a 
dialogue between the feigned perfonages of Peregrino 
and Sveflano? the former of which fays, “ It is now 
** two years that this province of Campagna has been 
« afflided with earthquakes, the country about 
« PozzuOlo much more fa than any dther parts, but 
«* theS^th and the 28 th of the month of September 
« laft, the earthquakes did not ceafe day or night, in 
« the abovementioned city of Pozzuolo j that plain 
« which lies between the lake of.Averno, the monte 
*' Barbaro, and the fea, was raifed a little, and mknv 
“ cracks were made in in it, from fome of which 
« iffued water? and at the fame time the fea, which 
“ was very near the plain, dried up about two hun- 
“ dred paces, fo that the fifli were left onthefand, 
<*-1 inhabitants of Pozzuolo. At laft, on 

“ tW 20th of the Tad month, about two hours in 
“ the night, the earth opened near the lakeland dif- 
<« covered a horrid mouth, from Which Were Vomited 
furioufty, ; 'fmoke, hte,‘ ftones, and mud compofed 
u of afhes j making, at the time , of its open||i, a 
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<* noife like very loud thunder: the fire that iffued 
« from this mouth, went towards the walls of the 
“ unfortunate city j the ftnoke was partly black and 
“ partly white, the black was darker than darknefs 
“ itfelf, and the white was like the whiteft cotton j 
« thefe fmokes, rifing in the air, feemed as if they 
*« would touch the vault of heaven; the ftones that 
« followed, were, by the devouring flames, con- 
« verted to pumice, the fize of which (of fcmeT lay) 

“ were much larger than an ox. The ftones went 
« about as high as a crofs-bow can carry, and then 
« fell down, fometimes on the edge and fometimes 
« into the mouth itfelf. It is very true that many of 
** them in going up could not be feen, on account 
« of the dark fmoke; but-when they, returned from 
« the fmoky heat, they fhewed plainly where they 
«* had been by their ftrong fmell of fetid fulphur, 
« juft like ftones that have been thrown out of a 
« mortar, and have paffed through the fmoke of in- 
« flamed gunpowder. The mud was of the colour 
•* of allies, and at firft very liquid, then by degrees 
« lefs fo, and in fuch quantities, that in Ids than 
« twelve hours, with the help of the abovementioned 
« ftpnes, a mountain was raifed of a thoufand paces 
t( In’ height Not only Pozzuolo and the neighbour- 
« ing country was full of this mud, but the'city of 
«« Naples alfo, the beauty of whofe palaces were, in 
f* a great meafure, fpoiled by it. The a flies were 
*» earned as far as Calabria by the force of the 
«<* ^|hds, burning up in their palfage the grafs and 
««.• many of which were borne down by die 

« An infinity of tnrds„..gjf cb : j ^i 

« numfid^WMlds vatio^ 
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« this fiflphureous mud, gave themfelves up a prey 
« to man. Now this eruption lafted two nights and 
« two days without intermifllon, though, it, is true, 

<< 13ot always with the fame Force, but more or lefs^> 
** when it was at its greateft height, even at Naples 
« you heard a noife or thundering like heavy artillery 
*< when two armies are engaged, The^ third day 
« the eruptipn ceaFed, fo that the mountain made its 
“ appearance uncovered, tp the no ftnall aftonifh- 
** tjuent of every one who, law it. On this day, 
« when. I went up with many people to the, top of 
ct this mountain.; I faw down into its mouth, which 
«* was, a round concavity of about a quarter of a mile 
* e in. circumference, in the middle of which the 
« ftones that had fallen were boiling up, juft as, in 
“a great cauldron of water that boils on the Area 
« The fourth day. Vegan to throw qp t again* and 
« ^ Isut jul w^iefs Violence 

** than th? &ft night; it was at this time that many 
“ people, who were unfortunately on the mountain; 
« were either fuddenly covered with afhes, fmothered 
** with fmoke, or knocked down by ftones, burnt by 
« the,, flame, an.d. left dead on the fpot* The; 
t( continues to this day, and you often fee in the night 
“ time fire in the mid ft of it. Finally, to completo 
« thf hiftory of this new and unforeseen evjs^i in 
«; mof.the. new-made mPHnt^Wfcn* 

“ begins to. or generated.” Giaoomot di.<. Toledo# 
towards the end of his diflertatipn upon the pheno¬ 
mena’ attending.-emptjoo, fays, thM the lake of 
Ayerxtqs’h^; % %9Rwinl<3^ipn with .the fea,. before 
the time orthe eriJpMphi and that he apprehended 
that the air of Puzzole might come to, be, 

fummer 



[ 29 ] 

fummer time, by. the vapours from the feagndCisd 
waters of the lake, which is actually the cafe. 

You have, Sir, from thefe accounts, an inftance of 
a mountain, of a confiderable height and dimenfions, 
formed in a plain, by mere explofion, in the fpace of 
forty-eight hours. The earthquakes haying been 
fenfibly felt at a great diftance from the fpot where 
the opening was made, proves clearly, that the fub- 
terraneous fire was at a great depth below the furface 
of the plain j it is as clear that dhole earthquakes, 
and the explofion, proceeded from the fame caufe, 
the former having ceafed upon the appearance of the 
latter. Does not this circumftance evidently contra¬ 
dict the fyfifem of M. BufFon, and of all the natural 
hiftorians, who have placed the feat of the fire of 
volcanos towards the eenteri or nearthe fum-mit of 
the mountains, which they fuppofe to furnifih the 
matter emitted ? Did the matter which proceeds from 
a volcano in an eruption come from fb inconfiderable 
a depth as they imagine, that part of the mountain 
fituated- above their fiippofed feat of the fire muffc 
neceflarily be deferoyed, or diffipated in a very Ihort 
time: on the contrary, an eruption ufaall/addhto 
t fer height and, bulk of a volcano, and who, that has 
bad; m opportunity of making obfervations on vol¬ 
canos does not know, that the matters-they have - 
emitted for many ages* Im lavas, afeies, fmoke, &c. 
could it be collected together, would more- than' 
Office to form three fueh mountains as the fimpter 
dettfe-or mountsan of the exifting vafca»Olf With re- 
^Yefuyius, this could be plainly proved $ and V 
remmm&$mrvvon the fefcgea of Etnai^:' 11 


the quttn 
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tion, by that terrible volcano. Another proof that 
the real feat of the fire of volcanos lies even greatly 
below the .general level of the country whence the 
mountain lprings, is, that was it only at an inconfi- 
derable depth below the bafis of the mountain, the 
quantity of matter thrown up would loon leave lo 
great a void immediately under it, that the mountain 
itfelf muft undoubtedly fink and difappear after a 
few eruptions. 

In the above accounts of the formation of the new 
mountain, we are told that the matter firft thrown 
up, was mud compofed of water and alhes, mixed 
with pumice Hones and other burnt matter: on the 
road leading from Puzzole to Cuma, part of the 
cone of this mountain has been cut away to widen 
the road. I have there feen that its compofition is a 
tufa intermixed with pumice, feme of which are 
really of the fize of. an ox, as mentioned in Toledo’s 
account, and exactly of the fame nature as the tufa 
of which every other high ground in its neighbour¬ 
hood is compofed j fimilar alfo to that which covers 
Herculaneum. According to the above accounts, 
after the muddy fhower ceafed, it raiped dry alhes* 
this circumftance will account for the ftrata of loofe 
pumice and alhes, that are generally upon the furface 
of all th s tufas in this country, and which were mol$* 
probably, thrown up in the fame manner, , J&ljje 
opening cfthe earth, in the plain near Puzzole, 
bpth.accounts fay, that fprings of water burft forth j 
this water, mixing with the ames, certainly occafioneH 
the muiWyf lhowerj when the fprings were ex- 
haufted, there muft natprally have enfued a fhower; 
of dry alhes and pumice, of which we have hei#« 
.tail likewife 
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likewife aflured. I own, I was greatly pleafed at 
being in this manner enabled to account fo well for 
the formation of thefe tufa ftones and the veins of dry 
and loofe burnt matter above them, of which the 
foil of almoft the whole country I-am delcribing is 
compofed j and I do not know that any one has ever 
attended to this circum fiance, though I find that 
many authors, who have defcribed this country, have 
fufpedted that parts of it were formed by explofion. 
Wherever then this fort of tufa is found, there is 
certainly good authority to fufpedt its having been 
formed in the fame manner as the tufa of this new 
..mountain; for, as I faid before, nature is generally 
uniform i» a|l her operations. • 

It is commonly imagined that the new mountain 
rofe out of the Lucrine lake-which was deftroyed by 
it; but in the above account, no mention is nftade of 
the Lucrine lake ; it may be fuppofed then, that the 
famous dam, which Strabo and many other ancient 
authors mention to have feparated that lake from the 
fea, f bad been ruined by time or accident, and that 
s the lake became a part of the fea before the explofion 
of 1538, .. ' v ' 

*.J£,the above defcribed eruption was terrible, that 
wh^h,formed the monte Barbaro (or Gauro, as it 
was formerly -called), muft have, been, cheadfui, 4 n- 
deed. It joins immediately to the new mountain, 
Which in fbape and compofition it exactly refembles; 
hut it is at leaft threei times as considerable. Itscrater 
cmnpt be lefs than fix miles in circumference; the 
pl^LH^hjn the crater* one of die moft feftUe fpota* 
,$out four miles in ctrcum^^j’ 
there; is ’'S'teSnce* -to this, plain,; but - MlflK 
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Eaft fide of the mountain, made evidently by art? in 
this fedkion you have an opportunity of feeing that 
the matter, of which the mountain is compofed is 
exactly fimilar to that of the monte Nuovo. It was 
this mountain that produced (as feme authors have 
fuppofed) the celebrated Falernian wine of the 
ancients. 

Cunaa, allowed to have been the moft ancient city 
of Italy, was built on an eminence, which is like- 
wife compofed of /ufa y and may be naturally fuppofed 
a fedfeion of the cone formed by a very ancient ex- 
plofion. 

The lake of Avernu9 fills the bottom of the crater 
of a mountain, undoubtedly produced by explofion, 
and whofe interior and exterior form, as well as the 
matter of which it is compofed, exadtly refemble the 
monte Barbara and monte Nuovo. , At that part of 
the bafi» *of* this> mountain- which- is wafhed by the 
fea of the bay of Pazzole, the fand is fitill very hot, 
though conftantly walhed by the waves? and into the 
©one Of the mountain* near this hot fand, a narrow 
paf&ge of about too paces in length is cut, and leads’ 
to a fountain of boiling water, which, though brackv 
iih, bdl8 fifh and flefli without giving them any bad 
tafte OT_quality, as I have experienced more than 
once. This place is called Nero's bath, andjis flfilff 
madb ufe of fora fudatory, as it washy die aftcioStit 
thk--- *Sfes from the hot fotSAtain ahbve^ 
mentioned,- confined in the narrow fubterrancout 
pafihge, feon produces a Solent perforation upon the 
patiens%h# fin^esi<n>i- Tftfe Wth'is reckoned a great 
fperiM toJthat damper Witicfe isdiippofed to lavp 
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made Us appearance at Naples, before it fpread its 
contagion over the other parts of Europe. 

Virgil and other ancient authors fay, that birds 
•could not fly with fafety over the lake of Avemus, 
but that they fell therein j a circumftance favouring 
my opinion that this was once the mouth of a vol¬ 
cano. The vapour of the fulphur and other minerals 
muft undoubtedly have been more powerful the 
nearer we go back to the time of the explofion of 
the volcano; and I am convinced that there are ftill 
fome remains of thofe vapours upon this lake, as I 
have obferved there are very feldom any water fowl 
upon it } and that when they do go there, it is but 
for a ihort time, whilft all the other lakes in the 
neighbourhood are conftantly covered with them, in 
the winter feafon. Upon mount Vefuvius,in the 
year 1766, during an eruption, when the air was 
impregnated with noxious vapours, I have myfelf 
picked up dead birds frequently. 

The caftle of Baia ftands upon a confiderable 
eminence, compofed of the ufual tufa and ftrata of 
pumice and afhes, from which I concluded I fhould 
find fome remains of the craters from whence the 
matter ifiued 5 accordingly, having afeended the hill, 
I foon diicovercd two very vifible craters, juft behind 
the caftle. 

The lake called the Mare morto was alfo, moft 
probably, the crater from whence iffued the materials 
which formed the Promontoiy of Mifenum, and the 
high grounds around this lake.. Under the ruins cf 
an ancient building near the point of Mifenum, in a 
vault, there is a vapour, or rmfete, exadtly fimilar in 
Vol. LXI. F its 
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its effects to that of the Grotto del Cane, as I have 
often experienced. 

The form of the little ifland of Nifida mews 
plainly its origin. It is half a hollow cone of a vol¬ 
cano cut perpendicularly} the half crater forms a little 
harbour called the Porto Pavone} I fuppofe the other 
half of the cone to*have been detached into the fea 
by earthquakes, or perhaps by the violence of the 
waves, as the part that is wanting is the fide next to 
the open fea. 

The fertile and pleafant ifland of Procita fhews 
alfo moft evident figns of its produ&ion by explofion, 
the nature of its foil being directly fimilar to that of 
Bai'a and Puzzole} this.ifland feems really, as was 
imagined by the ancients, to' have been detached from 
the neighbouring ifland of Ifchia. 

There is no fpot, I believe, that could afford a 
more amifle held for furious obfervations, than the 
ifland* of Ifehia, called Enaria, Inarime, and Pithe- 
cufa, by the ancients. I have viflted it three times* 
and this fummer palled three weeks there, during 
which time, I examined, with attention, every part 
of it. Ifchia. is eighteen miles in circumferencethe 
whole of its toil is the fame as that near Vefiivius, 
Naples, and Puzzole. There are numberlefe iprings, 
hot, warm, and cold, difperfed over the whole 
ifland, die waters of which are impregnated. : with, 
aunetfisbf various fcrts* fo that, if you givecredit to 
the inhabitants of the country, there is no diforder 
but what Ends its remedy here. la the hot months 
(the feafcnfot! making ufe of thefe baths), thofe who 
have for them flock hither from Naples* 
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A charitable institution fends and maintains three hun¬ 
dred poor patients at the baths of Gurgitelli every 
leafon. By what I could learn of thefe poor patients, 
thofe baths have really done wonders, in cafes attended 
with obftinate tumours, and in contractions of the 
tendons and mufcles. The patient begins by bathing, 
and then is buried in the hot fand near the fea: In 
many parts of the ifland, the fand is burning hot, 
even under water. The fand on fome parts of the 
£hore is almoft entirely"compofed of particles of iron 
ore ; at leaft they are attracted by the load-ftone, as 
I have experienced. Near that part of the ifland 
called Lacco, there is a rock or an ancient lava, 
fornang a fmall cavern, which is flhut up with a 
door; this cavern is made ule of .to cool liquors and 
fruit, which it does in a fhort time as effectually as 
ice. Before the door was opened, I felt the cold to 
my legs very fenfibly; but when it was opened, the 
cold rufhed out fo as to give me pain, and within the 
grotto it was intolerable. I was not fenfible of wind 
attending this cold j though upon mount Etna and 
mount Vefuvius, where there are caverns of this 
kind, the cold is evidently occafioned by a fubterra- 
neous wind: the natives call fuch places ventardi. 
May not the quantity of nitre, with which all thefe 
places abound, account in fome meafurfc for &ch 
extreme cold? My thermometer was uftluckily 
broken, or I would have informed you of the exadt 
degree of the cold in this ventaroli of Ifchia, which 
is bf tnuch the ftrongeft in its effects I ever felt. The 
of Ifchia {hew, that the eruptions theru 
have formidable j and hiflory informs. re 

that its firff MMdeatpnts were driven out of tbs -f$as£;' 

'' £ a by 
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by the frequency and the violence of them. There 
are feme of thefe ancient lavas not lefs than two 
hundred feet in depth. The mountain of St. Nicola, 
on which there is at prefent a convent of hermits, 
was called by the ancients Epomeus; it. is as high, if 
not higher, than Vefuvius, and appears to me to be 
a fedfcion of the cone of the ancient and principal 
volcano of the ifland, its compofition being all tufa 
or lava. The cells of the convent abovementioned 
are cut out of the. mountain itfelf j and there you fee 
plainly that its compofition no way differs from the 
matter that covers Herculaneum, and forms the 
monte Nuovo. There is no flgn of a crater on the 
top of this mountain, which rifes alrnoft to a fliarp 
point j time, and other accidents, may be reafonably 
fuppofed to have worn away this diftindtive mark of 
ks having beep formed by explofiou, as I have feen 
to be thwe- ctfe in other 1 mountains, formed evidently 
by explofion, on the flanks of Etna and Vefuvius. 
Strabo, in his 5th book, upon the fubjedt of this 
ifland, quotes Timseus, as having faid, that, a little 
before his time, a mountain in the middle of Pithe- 
cufa,.called Epomeus-, was fhook by an earthquake, 
and vomited flames. 

There are many other rifing grounds in this ifland,. 
that, from the nature of their compofition*. muft 
think the fame as to their origin. Near 
this .v$hg&ok Ca$i|iione, there is a mountain formed •• 
furely, by. aajexpldtoxof ia much: later date, having 
preferved Ita, nuifloal foriaand crater entire/ and pro¬ 
ducing fliefedwt vegetation: there is no 

account, JNwewn of the; date of this eruption. 
Nearer the<tawn;ofljfchia* which Is on the fob 
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at a place called Le Cremate , there is a crater, from 
which, in the year 1301 or 1302, a lava ran quite 
into the fea; there is not the leaft vegetation on this 
lava, but it is nearly in the fame ftate as the modern 
lavas of Vefuvius. Pontano, Maranti, and D. Fran- 
cefco Lombardi, have recorded this eruption} the 
latter of whom fays, that it lafted two months, that 
many men and beafts were killed by the explofion, 
and that a number of the inhabitants were obliged to 
feek for refuge at Naples and in the neighbouring, 
iflands. In fhort, according to my idea,, the ifland- 
of Ifchia mull have taken its rife from the bottom of 


the fea, and been increafed to its prefent lize by di- 
wss Jater explofions. This is not-extraordinary,, 
when hiftory tells us {and. from my own obfervation- 
I have reafon to believe) that thfe Lipary'i&inds were' 
formed in the like manner- There has been fto^ 
eruption in Ifchia fince that juft mentioned, but earth¬ 
quakes are very frequent there; two years ago, as I 
was told, they had a very confiderable ffiock of an 
earthquake in« this ifland* • J 

Father Goree’s account of the formation of the 
new ifland in the Archipelago (fituated -between the 
two iflands called Kammeni, and near that of San¬ 
torini) of which he was an eye-witnefs, ftrongly 
confirms the probability of the conjectures I venture; 
to fend you, relative to the’formation of thole iflands 
and’that part of the- continent above defcribed: it 
foems likewise to confirm - the- accounts given by- 
Sfcafeo, Pliny, Juftin, and other ancient authors, of ' 
n*t£f|#}ande in the Archipelago* formerly calledthh; 
Cicdi^js^wving - fprung up from the bottom; oygb ' 
fea indife*i»a4UMier4‘ ■ According' to/Bp||||Pf' 
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4th year of the cxxxv Olympiad, 237 years before 
the Chriftian sera, the ifland of Thera (now Santorini) 
and Therefia were formed by explofion j and, 130 
years later, the ifland Hiera (now called the great 
Kamtneni) rofe up. Strabo delcribes the birth of this 
ifland in thefe'words: *«In the middle fpac.e between 

Thera and Therafia flames, bur ft out of thefea for 
** four days, which, by degrees, throwing up great 
«« maffes, as if they had been raifed by machines, 
** they formed an ifland of twelve ftadia in circuit.'* 
And Juftin fays of the fame ifland, Eodem anno inter 
infulas ‘Therqmenem et 'fherejiam i medio utriufque ripa 
et maris Jpatio, terra motus fuit: in quo, cum admira~ 
tione navigantium, repente ex profundo cum calidis 
aquis Infula emerjit. 

Pliny mentions alfo the formation of Afpronifi, or 
the White Ifland, by explofion, in the time of 
Vefpafian. Itls known,. likewife, that in the year ■ 
1628, one of the iflands of the Azores, near the* 
ifland of St. Michael, rofe up from the bottom of 
the fea, which was in that place 160 fathoms deep} 
and that this ifland, which was raifed in fifteen days, 
is three leagues long, a league and a half broad, and 
rifes three hundred and fixty feet above water, ^ 

Father Goree, in his account of the formation of 
the new ifland in* the Archipelago, mentions two difc 
tinCfc matters that entered into the composition of. this 
ifland, the one black, the other white. Afpronifi, 
probabiy from Its very: name* is cerapofed of the 
white matter, which u, upon examination, Should 
prove to be a tufa t as I ftrongly fufpeCt, I fhould 
think myfelf ftjli more grounded in my conjectures} - 
^though I mult confefs, as it is, I have fcarcely 

doubt 
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doubt left with refped to the country I have been 
defcribing having been thrown up in a long feries of 
ages by various explofions from fubterraneous fire,. 
Surely there are at prefent many exifting volcanos in. 
the known world; and the memory of many others 
have been handed down to us by hiftory. May there 
not therefore have been many others of fuch ancient 
dates as to be out of the reach of hiftory ? 

Such wonderful operations of nature are certainly 
intended by all-wife Providence for feme great pur-;. 
pofe. They are not confined to any one part of the . 
globe, for there are volcanos exifting in the four 
quarters of it. We fee the great fertility of the foil 
thrown up by explofion, in part of the country I have 
deferibed, which on that account was called by the 
ancients Campania Felix. The-fa mb cirtsumftance is 
evident in Sicily, juftly efteemed one of the ‘ molt 
fertile fpots in the world, and the granary of Italy., 
May not fubterraneous fire be confidered as the great 
plough (if I may be allowed the expreffidnj which 
nature makes ufe of to turn up the bowels of toe earth, 
and afford us frefh fields to work upon, whilft we 
are exhaufting thofe we are actually in poffefljon of, 
by the frequent crops we draw from them ? Would 
it not be found, upon enquiry, that many precious 
minerals muft have remained far out of our reach, 
had it not been for fuch operations of nature ? It is 
evidently fo in this country. But fuch great enquiries 
would lead me far indeed. I will only add a re- 
fle&ion,which my own little experience in this branch 
of ' natura l hiftory furnifhea me with. It is, that we 
are ajft:l^|i^ge of the great operations of- naturauh 
too confined %«kn* .Whenficft I came;f0|^pesi 
, ...i-H'f'n ’ toy 
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my whole attention, with refpe£t to natural lv.flory, 
was confined to mount Vefuvius, and the wonder¬ 
ful phenomena attending a burning mountainbut, 
in proportion as I began to perceive the evident 
marks, of the fame operation having been carried 
on in the different parts above delcribed, and 
Jikewife in Sicily, in' a greater degree, I looked upon 
mount Vefuvius only as a fpot on which nature was 
at prefent a&ive, and thought myfelf fortunate in 
having an opportunity of feeing the manner in which 
one of her great operations (an operation, I believe, 
mucliJefs out of; her common courfe than is gene¬ 
rally imagined) was effected. 

Such remarks as I have made on the eruptions of 
mount Vefuvius, during my residence at Naples, 
have been tranfmitted to the Royal Society, who have 
done them jo ore honour, than they deferved. Many 
''" rsjolc«lio, ; 'by a 

p^Peuiue^ j^&raaai^nowlcdge of'‘-the 
riafcurai {biflory of the earth, a knowledge of che- 
pttflcy, and was pradtifed in phyfical experiments, 
partihularly,tlio& of ekdfcricity. I am convinced that 
the fmoke of volcanos contains always .a ;pcrtiamof 
dba&weal matter,,which is manifeft at the time of 
greati^|ttsbM, as is mentioned in my account of the 
great eruption of Vefuvius in 1767. The peasants 
> ^P^g l jh^ rhood of my villa, fituated.at*he foot 
Uroofibred me, that, deri»g*the emp- 
ued,,1&£y Were more, alarmed by the 
.dfi*6re& imjthat. fell about them with 
,s- ■*' '* lava and the ufual 


a*«; 
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lightening which is diftinguiftied here by the name 
of Fertlli. Bracini, in his account of the great one 
of Vefuvius in 1631, fays, that the column of fmoke, 
which iffued from its crater, went over near an hun- 
dred miles of country, and that feveral men and 
beafts were ftruck dead by lightening, ifiuing from 
this fmoke in its courfe. 

The nature of the noxious vapours, called here 
mofete , that are ufualiy fet in motion by an eruption 
of the volcano, and are then manifeft in the wells and 
fubterraneous parts of its neighbourhood, feem like- 
wife to be little underftood. From feme experiments 
very lately made, by the ingenious Dr. Nuth, on the 
mofete of the Grotto del Cane, it appears that all its 
known qualities and efteds correfpond with thofe 
attributed to fixed air. Juft before the eruption of 
1767, a vapour of this kind broke into the king’s 
chapel at Portici, by which a fervant, opening 
the door of it, was ftruck down. About the fame 
time, as his Sicilian majefty was lhooting in a paddock 
near the palace, a dog dropped down, as was fup- 
pofed, in a fit j a boy going to take him up dropped 
likewife j a perfon prefent, fufpeding the accident to 
have proceeded from a mofete, immediately dragged 
them both from the fpot where they lay, in doing 
which, he was bimfelf fenfible of the vapour* the 
boy and the dog foon recovered. His Sicilian majefty 
did me the honour of informing me himfelf of this 
accident foon after it had happened. I have met 
with thofe mofetes often, when I have been making 
my ohfewions on the borders of mount Vefuvius, 
VqITdXI. G parti- 
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particularly in caverns, and once on the Solfatcrra. 
The vapour affe&s the nolliils, throat, and floimch, 
juft as the fpirit of hartfliorn, or any ftrong volatile 
ialte, and would loon prove fatal if you did not im~ 
■mediately remove from it. Under the ancient city 
of Pompeii, the mofetes 'arc very frequent and power¬ 
ful, fo that the excavations that are carrying on there 
are often interrupted by them j at all times mofetes 
are to be met with under ancient lavas of Vefuvius, 
particularly thofe of the great eruption of 1631. In 
Serao’s account of the eruption of 1737, and in the 
■chapter upon mofetes, he has recorded feverai curious 
experiments relative to this phenomenon. The 
Canonico Recupero, who, as I mentioned to you in 
a former letter, is watching the operations of mount 
Etna, has juft informed me, that a very powerful 
mofete has lately manifefted itfelf in the neighbour¬ 
hood of Etna} and that he found near the fpot from 
whence it rifes, animals, birds, and infers, dead, 
and the ftronger fort of fhrubs blafted, whilft the 
grafs and tenderer plants did not feem to be 
affe&ed. The circumftance of this mofete, added to 
that of the frequent earthquakes felt lately at Rhegio 
and Meftina, makes it probable that an eruption of 
mount Etna is at hand. 

I am alarmed at the length of this letter. By en¬ 
deavouring to make myfeif dearly understood, I 
have been led to make, what I thought, •neceflary di« 
grefftons. J muft therefore beg of your gooanefs, 
.that, Should you find this memoir in its prefent ftate, 
4:00,tedious .(which I greatly apprehend) to be pre¬ 
sented 
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fented to our refpe&able Society, you will make 
only fuch extracts from it as you {hall think will be 
moft agreeable andinterefling.. I am, 

SIR, 

With great truth and regard, 

Your moft obedient humble lervant,. 


William Hamilton 
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Refer fcNcts to the Map, Tab. X. 


I. Naples. 
t. Portici. 

3. Refina, under which Herculaneum is buried. 

4. Torre del Greco. 

5. Hermitage, at which travellers ufually reft, in 

their way up mount Vefuvius. 

6. St. Angelo, a convent of Calmaldolefe, fituated 

upon a cone of a mountain formed by an 
ancient explofion. 

7. Cones formed by the eruption of 1760, and 

lava that ran from them almoft into the fea. 

8. Mount Vefuvius and Somma. 

9. Village of Somma. 

10, The convent of the Madona del Arco, under 
which lavas have been found at 300 feet 
depth, and which muft have proceeded from 
the mountain of Somma, when an aftive 
volcano, 
n. Ottaiano. 

12. Torre del Annunziata. 

13. Caftel a Mare, near which the ancient town of 

Stabia is buried, and where Pliny the elder 
loft his life. 

14. Vico. 

15. Sorrento, and the plain formed evidently by 

fubterraneous fire. 

16. Mtfa. 

27, Ifland of Caprea. 


18. The 
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18. The Grotto of Paufilipo, cut through the moun¬ 

tain anciently, to make a road from Naples 
to Puzzole. 

19. Point of Paufilipo. 

20. The Gaiola, where there are ruins of ancient 

buildings, fuppofed to have belonged to 
Lucullus. 

21. The ifland of Nifida, evidently formed by ex- 

plofion. 

22. The Lazaret. 

23. The Bagnoli. 

24. Puzzole, or Pozzuolo. 

25. The Solfaterra, anciently called Forum Vulcani: 

between the Solfaterra and the lake of Ag- 
nano, are the boiling waters of the Pifciarelli. 

26. The New Mountain, formed by explofion in 

the year 15385 the fand of the fea fhore at 
its bafis burning hot. 

27. The lake of Agnano, fuppofed the crater of an 

ancient volcano: here are the baths called St. 
Germano, and the famous Grotto del Cane. 

28. Aftruni, which has been evidently a volcano, and 

is now a Royal, Chace, the crater being far- 
rounded with a wall. 

29. The monte Gauro or Barbaro, anciently * 

volcano. 

30. The lake of Avernus, evidently the crater of an? 

ancient volcano. 

31. Lake of Fufaro. 

tz. Point of Mifenum* from whence Phny the 
elder difcovered the eruption of Vefiivius that 
proved fatal to him; near this place, in a yank 
of an ancient building* is a constant vapbur 

* or 
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or mcfete> of the fame quality with that of 
the Grotto del Cane. 

33. The Mare Morto, theancient Roman Harbour. 

34. Bara 5 behind the caftle are two evident craters 

of ancient volcanos. 

35. Hland of Procita. 

36. A perfed cone and crater of a volcano near 

Caftigiione in the ifland of lfchia. 

37. Lava- that ran into the fea in the laft eruption 

on this ifland, in the year 1301, or 130a* 
the place now called Le Cremate. 

38. Town of lfchia and caftle. 

39. Lake of Licola. 

40. Lake of Patria. . * 

41. The river Volturnus. 

42. Capua. 

43. Caferta. 

44. Averfa. 

45. Matalohi. 

46. Acerra. 

47. Ifland of lfchia, anciently called iEnarla, Inari- 

rne, and Pithecufa. 

48. The mountain of St. Nicola, anciently called 

Mons Epomeus, fuppofed the remains of the 
principal volcano of the ifland. 

49. Caftiglione, near which are the baths of Gur- 

gitelli. 

50. Lacco, near which is that very cold vapour called 
. by' the natives wntarole. 

51. Ancient city of Pompeii,, where his Sicilian ma- 

jefty’s excavations are carrying on at prefent.. 

52. Rovigliano. 

53. River of Sarno. 

" V ' ' " . 54 . Ox* 
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54. Curaa. 

55. Hot fands and Sudatory called Nero’s baths* 

56. The Lucrine lake fuppofed tp have been here,. 

and of which there is ftill fome little re¬ 
main. 

57. Villa Angelica, Mr. Hamilton’s villa, Jrom 

whence he has made many of his obferva- 
tions upon'mount Vefuvius. 

^8. Cones formed by an ancient eruption called 
•viuli j here are likewise cold vapours called 
ventaroli. 

59. High grounds, probably feCfcions of cones of an¬ 

cient volcanos, being all compofed of tufa and 
ftrata of loofe pumice and burnt matter. 

60. Plain of the Campagna Felice, four or five feet 

•of excellent fed, under which are drata of 
burnt and erupted matter. 

* , , * . . Marks the boundary of Mr. Hamilton's 
obfervations. 
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JI. ExtraB of another Letter , from Mr . 
Hamilton, to Dr . Maty, on the faint 
SubjeSt* 


Naples, March 5, 1771. 

Read May 30,0 1 NCE I had the pleafure of fending 
177U y 011 my letter, in which the nature of 

the foil of more than twenty miles round this capital 
is deforibed; examining a deep hollow way cut by 
the rain waters into the outfide cone of the Solfaterra, 
I difcovered, that a great part of the cone of that 
ancient volcano has been calcined by the hot vapours 
above deforibed. Pumice calcined feems to be the 
chief ingredient, of which feveral fpecimens of (as I 
fuppofe) variegated uniform marble are compofed, and 
the beautiful variegations in them may have probably 
been occafioned by the mineral vapours. As thefe 
fpecimens are now fent to the Royal Society, you will 
foe that thefo variegations are exactly of the fame 
pattern and colours as are met in many marbles and 
flowered alabafters* and I cannot help thinking that 
they are marble or alabafter in its infant flate. 
What a proof we have here of the great changes the 
earth we inhabit is fubjedt to! What' is now the 
Sol&terra, we have every reafon to fuppofe, to have 
been originally thrown up by a fubterraneous explo- 
fion from the bottom of the fea. That it was long 

x a a 
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an exifting volcano, is plain, from the ancient cur¬ 
rents of lava, that are ftill to be traced from its crater 
to the fea, from the ftrata of pumice and erupted 
matter, of which its cone, in common withthofeof 
all other volcanos, is- compofed, arid from the tefti- . 
mony of many ancient authors. Its eone in many 
parts has been calcined, and is ftill calcining, by the 
hot vapours that are continually ifluing forth through 
its pores, and its nature is totally changed by this 
chemical procefs of nature. In the hollow way, 
where- I made tbefe remarks, you fee the different 
ftrata of erupted matter, that compofe the cone in 
fome places perfectly calcined, in others not, accord¬ 
ing as the vapours have found means to infinuate 
themfelves more or lefs. . 

A hollow way cut by the rains on the back of the 
mountain, on which part of Naples is fitpated, to¬ 
wards Capo di China, fhews that the mountain is 
compofed of ftrata of erupted matter, among which 
are large mafles of bitumen,, in which its former 
ftate of fluidity is very vifitble.- Here it .was I dis¬ 
covered that pumice none is produced from bitu¬ 
men, which I believe has not yet been remarked* 
Some Specimens fhew evidently the gradual procefs 
from bitumen to pumice? and you will obferve that 
the cryftallihe vitrifications, that are • vifible in the 
bitumen, fuffer no alteration, bat remain in the fame 
ftate in the perfect pumice as in the bitumen. 

In a piece of ftratum, calcined from the Out- 
fide of the Solfaterra, the form and texture bf 
the pumice ftories is very difcernible. In feveral 
parts of the outfide cone, this calcining operation is 
ftill carried on by. the exhalation of conftant very hot 
Vol. LXI. H and 



Is tf-3 

arid damp-vapours, impregnated with falts, fulphur, 
alum, &c. Where the above-mentioned vapours 
have not operated, the ftrata of pumice and erupted 
matter, that compofe .the cone of the Solfaterra, 
are ; like thofe of all the high grounds in its neigh¬ 
bourhood, which J fuppofe to have been.thrown up 
likewife by explofion. I have feen here, half of a 
large piece of lava perfectly calcined, whilft the 
other half out of the reach of the vapours has been 
untouched j and in fome pieces the center feems to 
be already converted into true marble. 

The variegated fpecimens then, above defcribed, 
are nothing more than pumice and erupted matter, 
after having been aCted upon in this manner by the 
hot vapours j and if you confider the procefs, as I 
have traced it, from bitumen to pumice, and from 
pumice to marble, you Will think with me that it is 
difiiafftWdetermine the primitive date of the many 
Wonderful produ&ions we fee in nature. : 

I;found in'the/a/y of the mountain of Paufilipo, 
a' fragment* of lava: one fide -I polifhed, to fhew 
it to be true lava > the other fhews the figns of 
the tufa, with which it is incorporated. It has evi¬ 
dently been rounded by friftion, and mod probably 
by rolling in the. fea. Is it not natural then to ima¬ 
gine that there mud have’ been volcanoes near this 
ftbtf long before the formation of the mountain of 
Panfilipo This little done may perhaps raife in your 
mind filch reflection^ afe if did in mine, relative to 
the great changes 1 bur globe differs, and the proba¬ 
bility <ffilsgrart'ahtiq.dity. 


HI, A 
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i III. ALetter 'from *jDr.-Franklyn, F.yfi.S* 
to the Afirongyfer : Royal } containing an 
Observation of the Tran fit df^iicutyover 
the Sun, November g th 1769 : JBy John 
Winthrop, Bfq\ F. R.S. Hollifian Pro- 
fejfor of Mathematics, agdNatural Phik- 
fophyat Cambridge, New England. 


Dear Sir, 

Craven-ftreet, Feb. 12, 1770*' 

Read Jan. 10, T HAVE juft received a letter from- 
177 If X Mr. Winthrop, dated Dec. 7, contain¬ 
ing the following account, viz. 

“On Thurfday the 9th of November, I had an 
« opportunity of observing a tranfit of Mercury. I 
« had carefully adjufted my clock' to the apparent 
« time, by correfpondent altitudes of the Sun, taken 
“ with the quadrant for feveral days before, and with 
« the fame refie&ing telefcope as I ufed for the tranfit 
«« of Venus *. I firft perceived the little planet 
«« making an impreffion on the Sun’s limb at 2 h 5a' 
« 41"; and he appeared wholly within at 53' 58" 
*« apparent time. The fun fct before the planet 
“ reached the middle of his courfe; and for a con* 

* *' * See Phil. Tranfafl:. Vol. LIX. p. 352* 

H 2 ** fiderable 
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« fiderable time before funfet, it was fo cloudy, that 
“ the planet could not be difcerned. So that I made 
« no obfervations of confequence except that of the 
“ beginning, at which time the Sun was perfectly 
« clear. This transit cpmpleats three periods of 
“ 46 years, fince the-firft obfervation of GalTendi at 
“ Paris, in 1631.” 

Iam, SIR, 

With great efteem. 

Your moft obedient femnt, 

B. Franklin. 


IV, Qbfer» 
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IV. Obfervations on the Heat of the Ground 
on Mount Vefuvius: By John Howard, 
Efq-y F. R* S* 


Read Jag. 17, T BEG leave to lay before this Society, 

1771 A fome obfervations which I made lafl 
June, on the heat of the ground on mount Vefuvius, 
near Naples. 

On my afcending the mountain, I often immerged 
the bulb of a thermometer in the ground, but found 
no fenlible heat for fome time: the firft riling in 
my thermometer, was 114 0 j every two or three 
minutes, I obferved the inftrument, till I gained the 
fiammit. At thofe times, I found it riling to i22°,i 37% 
147 0 , 164°, and 172 0 : on the top, in two places, 
where I made the obfervations, in the interfaces be¬ 
twixt the hard lava, it was 218°. Such a degree of 
heat, after I had overcome the inconvenience of the 
exhalations, raifed my curiolity to know if there was 
a ftill greater degree of heat in the mouth of the faid 
mountain. Accordingly, I made a fmall defcent r 
and, by two obfervations I carefully and attentively 
made, my thermometer both times flood at 
240°. 

John Howard. 


P. S. It 
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P. S. If ft fliouid be alked, how a perfon, either 
to their feet or in ftooping or laying down to make 
the obfervations, could endure fuch a degree of heatj 
I anfwer, that the heat, both at top and in the mouth 
of the mountain, was only in particular places. This 
was known by the fumes j the hard mafles of lava 
are only warm, and even lo tolerable as to permit me, 
to lay on them, as I was often obliged to do, when 
the thermometer was im merged, to make a true 
obfervation. 


V . De. 
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V. Defcription of a Bird from the Eaft 
Indies; in <3 Letter to James Well, 
Efq\ Prefdent of the Royal Society ; from 
Mr* George Edwards, F, R, S. 

S I R, 

Read Jan. i7,T“N Auguft laft, a friend of mine car- 
177 Im JL ded me with him to Valentine Houfe, 

near Ilford in Effex, the feat of Charles Raymond, 
Efq; to fee fome curious birds and other animals, 
from the Eaft Indies j amongft ihefe, I difcovered a 
rare bird, not before known to me *. It is of a 
new genus, and the only fpecies of the genus 
hitherto come to my knowledge. It is about the 
bignefs of a heron [fee Tab. II.]; and has a 
good* deal of the appearance of birds of the heron 
and crane kind, except that the neck is a little 
fhorter. On firft fight, I thought the bird belonged 
to that genus ; but, on a clofer view, I judged it to 
be no wader in the water, for though-the legs be as 
long or longer than in herons, &c. yet they are fea¬ 
thered down to the knees, which we do not find ip 
birds who wade in ftiallow waters, to feek dicir 

* This bird was defcribed, under the name of the Sagittarius 
from the Cape of good Hope, by Mr. Vofmaer, keeper of the 
Statholder’s Mufcum at the Hague, in one of his. publications 
in low Dutch, printed at Amftcrdam,t)69, in 4to, with a coloured 
cut of the faid bird. It feems to feed equally on fleih and fifh; 
which accounts for his uniting the chara&ers of birds of prey, 
and of waders in water, M. M, 

food. 
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food. The toes in this bird are alfo much Shorter than 
they are in herons, fo that I think it rauft be placed 
amongft land birds. The bill is exactly like thofe 
of hawks, and other birds of prey, which is the 
only indance I have difcovered in any of the long 
legged kind of birds ; the talons or claws are frnall 
and unfit for a bird of prey, and the eyes are of 
a dark colour placed in ipaces covered with a bare 
fkin of an orange colour, on each fide of the head. 
It hath a beautiful cred compoled of many long 
painted feathers tipped with black hanging back¬ 
ward. The beak, head, neck, back, bread, and 
upper covert feathers of the wings are of a blueifli 
afli colour, rather lighter on the bread than on the 
back. The belly, thighs, the greater wing-feathers, 
and tail, are black, the tail feathers being tipped 
with white; the legs and feet are of a reddifh fielh 
colour, the claws black. This bird was called a 
fnake-eater, by thofe who brought it from India. I 
believe it may prey on fmall ferpents, lizards, and 
other fmall reptiles. Another bird was brought with 
this, fuppofed to be the male of this fpecies, which 
died loon after it was landed Mr. Raymond’s fer- 
yant told me that it was fomething larger, and the 
cred longer, the head black, but that in other re- 
fpedts the two birds agreed. 

I am, SIR, 

Your mod humble fervant. 


College of Phyficians, 
January, 1771., 


Geo, Edwards. 


VII. An 



VT. An IlxfraSt from the Regi/ier cf the Ponjh of Iluly-Crofs U 
Salop, king a Second * Decade of Tears from MLheliiu-i, 1760, to 
Michaelmas, 1770, carefully digejfed in the following Table. by i'je 
Rc v. William Gorfuch, Mini/ler of that Par if. 


Read January 24, 177 1 . 


n ■ , f Males. 

Ba.'tzed, t Females. 


Burled* 


I Males* 

[ Females* 


11 


17 18 
14 


14.i3Uc.l13l 


wr O 

O vO 
r>.| 


19 23 

1916 

1933 




S'! 0 
<0 | *■>. 


12I18] 

to|i 7 
tali- 

J 19 


Total. 

■g}^ 

;‘‘l36 S . 


m. Males, 


I 9 l *°4 J 
Increafe 17* 
f. Female*. 



* U I'd, LIL Pat i. At. 25. fit th Fir/ DccaJt. 
1 


There 


Vot. LXI 
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Undtr ten years of age, { p’^Vles m} 2+8 ‘ 

' Mal “ » 1 'F rom 8o 1 o 8j {“^„|j 

From 85 to 90 { F c ^k s \ 


f Males 

12' 

' 33 j 

L Females 21J 

f Males 

81 

H 

1 Females 

3 ^ 


Accidents 

Ague 

Apoplexy 

Afthma 

Cancer 

Childbed 

Chincough 

Confumption 


DiJempers and Calualtles. 


Convulfions 

3 * 

Dropfy 

20 

Drowned 

7 

Evil 

4 

Fever 

35 

Jaundice 

4 

Impofthume 

2 

Meazles 

15 


Palfy 3 

Small-pox 46 

Teeth 5 

Untimely 7 

Worms 4 


N.B. The remainder died 
of a natural decay, with¬ 
out any diftemper. 


Houfes ox Families in . 1765, 249 —j n * 77 °> 2 40 . 
Ditto, paying window-tax, in 1765, 7c—in 1770, 65. 


Void houfes, none. 

Number of perfonsin 1765,1096 
Ditto, in 1770, 1046 

Acres. 

In arable and pafture land 1400 
Gardens, yards, and houfes 300 

1700 

There is no wafle land - . 


In the year 1767, nine houfes 
were pulled down, to open a 
way for building a new ftone 
bridge over the river Severn, 
by which forty-four perfons- 
were removed; fix continued 
in the parifh, and thirty-eight 
went out of the parifli. 



f II.' A 
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Vll. A Letter from Mr. Stephen de Vifrne 
to Mathew Maty, M. D. Sec . R. S. con¬ 
taining an acount of the manner , in which 
the Chinefe heat their rooms . 


SIR, 

Read Jan. 31, rp H E great pleafure I have in oblig- 
17?I * JL ing and rendering any fervice to 
your Royal and illuftrious Society, made me requeft 
the R6v. P. Gramont, miflionary, (a man of great 
family and fenfe, whom I was acquainted with at 
Canton before he was ordered to Pekin, by the Em¬ 
peror) to make enquiries, and colled any curiofity 
lifeful to philofophy, mechanicks, and natural hi£» 
tory, that might be ufeful to mankind, and agreeable 
to the curious. He has been fo polite to tranfmit me 
the model of a Chinefe furnace, ufed to warm the 
apartments; together with a mufter of different coals, 
lime, &c. for the Royal Society, which I fend to 
my brother to be tranftnitted to you ; and I fliall 
be happy that it comes fafe to your hands. Father 
Loreyro, miflionary and phyfician to the King of 
Cochin China (a .gentleman we are greatly obliged 
to for his humanity, in cloathing, feeding, and getting 
a paffage to fome poor fhipwrecked feamen of the 
Earl Temple) $ is at work upon drawing, a corred 

la draught 
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draught of that coaft and Cambodia; and I hope.,, 
when finifhed, to obtain one for the Society.. 

1 embrace this opportunity* of alfb making you 
an offer of my iervices, and fubfcribing myfelf with, 
the greateff efteem and regards 


Sir, 

Your moil obedient' 


Santojj, 
Oil. 8, i'] jo. 


humble fervant; 

Step, de Viline^ 


- * Unfortunately this gentleman- died-at Canton foon after the 

date of this letter, which deprives the Royal Society, and the 
.public, of the very curious and ufeful informations they might, 
have expedled from him.. 


VTIL An 
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VIII. An Account of the Kang, or Chinefe 
Stoves, f by Father Gramont, translated 
from the French- 

Read Jaa. 31, f I 1 HE greatefl: of all mailers is want- 
177°. a fp 0r to g en j us> gives wings 

to induftry, and points out fuch refources as neither 
learning nor curiofity would ever Have contrived! 
This it is which Has taught the Chinefe to make ufe of 
feacoalto warm their houfes, and to procure tothem- 
felves the benefit of its heat without being annoyed* 
by its offenfive fmoak. This difcovery of the Chinefe' 
might perhaps be of ufe in the great city of London*, 
and thofe parts of England, where this fuel is burnt: 
fn rooms. The warm concern the Royal Society has 
always fhewn for whatever affe&s the. lives or wel¬ 
fare of the community, induces us to hope for a 
favourable acceptance of a model of the Chinefe- 
Kang, which we apprehend may. be conducive to- 
thofe beneficent purpofes; we therefore have added-’ 
fuch explanations as will give an infight into the* 
theory of if, that, if may be made known, and im¬ 
proved upon. 

May die illuflrious' and. celebrated Royal Society 
confider this trifle as a token of our. profound refpedt^ 
and accept it as V fmall acknowledgement of our 
gratitude for the favours beftowed upon us, wretched- 
and afflIQed as we are 1 As we have the honour 
ta write to gentlemen eminent for their learning,, 

wo- 
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we /hall only relate and defcribe what is mod ef- 

fential. . . « , . 

i. A Kang, is a kind of dove, that is heated by 
means of a furnace* which calls all its heat into it. 
Many kinds of ftoves, 1 evens, and furnaces, have in¬ 
deed been contrived beyond lea, which are fcme- 
what like this; but the Chinefe feemed to have found 
means to unite all. their conveniences and ufes in 
the Kang. They are of various forts, the Kang with 
a pavement, or Ti-Kahg j the Kang for fitting peo¬ 
ple, or Koa-Kang ; and the chimney Kang, or Tong- 
Kang., As they are all made upon the fame prin¬ 
ciple, we fhall confine- oiirfelves to the defeription' 
of the J^o-J&Kgfj froni which the model (Tab, iii.) 
is taken. 

The parts of a Kang are, i. a furnace; 2. a pipe 
for the heat 5. .3. a brick ftovej 4. two funnels for 
the fmoke., ,/ ‘ ' i\ [ . 

The furnace is proportioned to the fize of. the 
Hove it ia intended to'heat. A is' the a£h hole. B 
the cellar. C the furnace. . I)the. flit, or mouth, 
that l&at : into the ftove, 

,E The pipe pr cqn 4 ^^bi| fof 'the heat. F begins at 
the month'-of : forms a channel 

which falls in si right angle upon a fecond, that 
goes quite through under the middle of the floor ; 
and this laft pipe has vent holes* G, here and there. 
The ftove ia a^payfgtrifeiit naade of H, which 
being fuppbrt^d ait thp fbuir^ By little folid 

piles, 1^ leaves and the 

under ; J^oaiuugiif pent up, 

and warms fthniels ate at both 

ends of tho ; '' ! ftbveX^,?in^‘|^tile piping M upon; 





■ 1 J //jrqe.1 TYT **/nf£ 
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the ftove, and another N outward, which carries off 
the fmoke. 

Nothing can be more Ample than the effeft re- 
fulting from the affemblage of all thefe parts.^ The 
heat of the furnace, impelled by the outward air, and 
attracted by the rarefied air of the ftove, rufhes 
through the flit, afcends into the tube, fpreads through- 
the ftove by the vent holes, heats the bricks, and 
from them the whole room.. The fmoke, which 
has a free pafiage, is carried off by the funnels. 

2. Admitting this defcription, which explains the 
model; let us next confider what is requifite for the 
confirmation of a good Kang. The furnace may 
be placed either in the room itfelf, or in the next- 
room, or without doors. The poor, who are glad 
to make the moft of the firing that warms the 
Kcw-Kang, on which they fit by day, and ffeep by 
night, place the furnace in the fame roomj the- 
middling fort put it in an adjoining room; the rich 
and great have it on the outfide, and moft com¬ 
monly behind the north wall. The furnace muft 
be much below the level of the ftove, that the 
"heat and flame may afbend with the greater im- 
petuofity into the conductor, and hot' drive up the 
' afhes. The furnace is in the form of a cone, fome- 
what arched, that the activity. of the heat and flame 
may be all.impelled into the ftove, and not fly off 
when the aperture at.the top is' left open; Note,, 
that the two little mpveable flips are planks,-, that 
take up. occafionally, when people want to go down 
into the cellar and empty out the, afhes. The 
opening in . the. furnace is narrow, and the ..lower 
end of the conductor muft go quick, up into the 

ftoves 
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{love. The conductor is to be walled in very dole 
on all fides with bricks, and well cemented with 
mortar made of quick lime. That which the Chinefe 
life is made with one part of white lime to two 
of black. The black lime, of which we fend a 
fa rh pie, is found at the entrance of the coal pits, and 
feems to us to be no other than coals dilfolved by 
rain waters. We can attefl that this fubflance mixed 
with white lime makes excellent mortar, nearly re- 
femblirig cement. It is proof againfl rain and fun, 
and is uled here to cover and {belter whatever is ex- 
pofed to the weather. We fhould rejoice if this 
hint could prove ufeful to the Britifh nation. If 
their country affords black lime, they are poffefled 
of a great treafure. 

The ground or. flooring of the {love may be of 
beaten clay, or, what is infinitely better, bricks placed 
edge wife, or large paving tiles.; 

' The funnel for the fnioke,* or rather the two fun¬ 
nels, mufl be made with great care. Some make 
{hem terminate in little chimneys, that carry off the 
fmoke above the roof. In the model, they open into 
the room, as the city poor have them j but in the 
country, and in gentlemen’s houfes, they are on the 
dutfide. * 

It is of confequence that the little piles which 
fupport the great fquare bricks of the fldor be very 
fplidj, and the bricks very thick and perfectly fquare. 
Xhe Chinefe; bind them with a fort of cement made 
cfc white, and-black lime, tempered with Tong Tern, 
which is a kind of varnifh. We are apt to think 
W&lnut oi*Tmfeed oil boiled would do as well. 
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As Toon as the Kang is compleated, fire is 
kindled in the furnace, to dry it quick and even. Great 
diligence mull be ufed in examining it, in order to 
flop up all the little holes through which the fmoke 
might efcape. The wealthy, to make their Kang 
neater, and to moderate its heat, oil the bricks of, the 
floor, and light the fire, to make the oil penetrate 
deeper, and to dry them the fafter. This oil is again 
the Tmg Teou, and may be fupplied with walnut 
oil. 

3. The Ti Kang, or paved Kang, is made like the 
Kao Kang juft defcribed; the only difference is, i°. 
The pipe for the heat goes on riling from the mouth 
of the furnace to the further end of the room. 2% 
It does not communicate with a fecond pipe, as in 
the model. 3 0 , The vent holes that convey the heat 
into the ftove are all made narrow next the furnace, 
and go widening towards the ftove. 4 0 , The fun¬ 
nels for the fmoke always terminate without doors, 
or end in the little chimneys. 5 0 , In the Emperor’s 
palace and thofe of .princes, the ftove is covered with 
two rows of . bricks, to confine the fmoke, and to 
moderate the heat. 

Note, That the bricks in the royal apartments 
are two feet fquare, and four inches thick. They 
coft near a hundred crowns apiece; and are fo 
beautiful, good and folid, that you can have no 
conception of any fuch thing beyond the feas. They 
are grey; but this is owing to the Chinefe manner 
of baking their bricks and tiles, which comes nearer 
to that of the antients than ours. Thefe bricks when 
coloured and glazed appear as fine as marble. The 
Vol. LXL K coloured 
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Tong-Kang, or the Kang built in the wall, differ, 
from the Ti-Kang only by its perpendicular pofition i 
the theory is the fame. 

4. The Kang is heated by lighting a fire in the 
furnace. The fmoke and even the flame rufhes 
violently into the pipe, and is carried off by the vent 
holes all through the ftove, where, being pent up, it 
heats the bricks of the pavement in the fpace of five 
or fix hours: when a Kang is thoroughly heated, 
very little fire is required to keep it warm, though 
here the thermometer is almoft all the winter at 9, 
10, and even 12 or 13 degrees below the freezing 
point (in Reaumur’s thermometer); and although all 
the rooms are on the ground floor, and have nothing 
but windows, and thofe paper windows, all over the 
front, which is commonly to the fouth, the warmth 
of the Kang is fufficient to keep up their tempera¬ 
ture at .7 or 8 degrees above froft, with very little 
fire conftantly kept up. It feldom rifes to more than 
4 or 5 degrees in the Emperor’s apartments, owing 
to the double row of bricks, but the warmth is very 
gentle and very penetrating. 

As a Kang is heated by a furnace, any kind of 
fuel will do, viz. wood, charcoal, fea coal, furze, &c. 
The Chinefe make the moft of every thing. In the 
palace they burn nothing but wood, or a kind of 
coal which, neither fmoaks nor lmells, and burns 
like tinder. The generality of people burn fea coal: 
the poor in the country make ufe of furze, ftraw, 
cow dung, &c. 

A great faving may accrue from the following ob- 
fervation j the Chinefe, to fave coals, pound them to 

the 
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the fize of coarfe gravel, and mix them with one 
third, or even an equal quantity, of good yellow clay. 
This mixture being well kneaden, they make it up 
into bricks, which ftrike a greater heat than wood, 
and come incomparably cheaper. The fea coal thus 
tempered is far lefs offenfive j and belides, the Chinefe, 
in order to draw off the noifom vapours of tiie air, 
conftantly heated by the coal fire, always keep bowls 
of water in the rooms, and renew them now and 
then. The gold filhes that are kept in thefe bowls 
are both an ornament and amulement. In the 
palace, the Emperor’s apartments are decorated with 
flower pots, and little orange trees, &c. The 
Chinefe philofophers pretend that this is the beft way 
to fweeten the air, and abforb the fiery particles dif- 
perfed in it. They likewife leave two panes open 
night and day at the top of each window, to re¬ 
new the air, which they think is too much rarefied 
by the heat. Thefe particulars may appear too 
trifling to be laid before the Royal Society; but, as 
they relate to the prefervation of their fellow citizens, 
we hope the worthy members will make allowances 
in favour of the motive. 

5. The Kang is attended with many advantages 
and conveniencies. i°, The rich and great are not 
expofed to the trdublefome attendance on a fire in the 
chimney, and enjoy all its benefits. 2°, The poor- 
life all forts of fuel without any other expence than 
what the kitchen requires, and have the comfort of 
fitting warm by day, and lying warm by night. The 
fire in the furnace ferves to drefs victuals, and to heat 
the ftove. The poor go further ftill: they enclofe 
within the brick work of the Kang a veffel, either 

K z of 



[ 68 ] 

of copper tinned, or of iron, which fupplies them 
with hot water for their tea. This water evaporates 
in the night, moiftens the air of the room, and ab- 
forbs the noxious particles of the fea coal. We 
cannot forbear dwelling upon thefe little ceconomi- 
cal obfervations, as our aim is public utility. The 
Chinefe are wont to fay. The Emperor can build a 
place, and cannot make a fhrub j one word from 
his mouth makes a nobleman of a mere citizen, but 
ail his wifhes and prayers cannot prolong the lives 
of his favourites one Angle moment. 

It is not our part to point out what ufe might be 
made of the Chinefe Kang beyond the feas; but we 
apprehend that the Ti-Kang might be a profitable 
improvement for hofpitals, manufactories, &c. and 
a pleafing one for the rich. The Tmg-Kang pro¬ 
perly managed would do very well in upper rooms, 
and would afford warmth for the bed-chamber, and 
fire for the dreffing-room. The Kao-Kang feems 
lefs adapted to the cuftoms and manners of Europe, 
but induftry might find fome ufe for it in the coun¬ 
try. Should the Kang be rejected on account of 
its novelty, fbme hints might (fill be taken from 
its conftruCtion for the ufe of feveral kinds of handi¬ 
craft. 

The Chinefe fea coal may give fome infight into 
the formation, qualities, ufes, and nature of this fingu- 
rat foffil; but this would require a feparate paper. 
All we fhall here obferve is, that, as far as we can 
judge from the famples we have feen, it feems for 
the moffc part to be a ftone diJlblved by the waters, 
and impregnated with fulphur. Its hurtful qualities 
proceed from a mixture of antimony, copper, iron, 
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&c. The teft coal, and that which burns fierce!!, 
is glofly, hard, and brittle. The Chinefe are very 
fond oi that fort that flies, and fnaps in the fire, to 
burn in their forges, becaufe it contains a great deal 
of falt-petre. When the flame is blue, it is very 
fierce, but it is too dangerous, as the fulphur is too 
predominant. 

Peking, 22 Odt. 1769. 


P. S . If we have expreffed ourfelves improperly, 
which would not be very furprizing, confidering how 
little we are verfed in thefe matters, and how little 
time we can fpare for Europe, we are ready to re- 
tradt whatever may be thought amifs, and to give 
what further informations may at any time be de- 
fired. Whoever has fo loved the Chinefe for Chrift’s 
fake as to come and feek them in this far country, 
has not diverted himfelf of his attachment to Europe, 
and will ever be felicitous for the welfare of thofe he 
has4ert behind, and endeavour to promote it, both 
by their prayers, and imparting whatever may con¬ 
duce to alleviate the miferies of this fhort life. 

In what a ftriking light do we here fee the vanity 
of the world, the intoxication of philofophy, and 
the wretchednefs of thofe who know nothing of 
jefus Chrift! Learning, vice, and idolatry, go hand 
in hand in the fandtuary of policy; which knows 
nothing but the Creator of the world, whom the 
Chtnde worship on their knees, and dishonour in 
their lives. 


As 
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As there is room left in the box that contains the 
model, we have put in fome little fpecimens of fea 
coal. 

N° A. i, 2, 3, different forts of fea coal, or ra¬ 
ther ftones diflolved, and turned to coals. 

N° B. 1, 2, fea coal, fuchasis burnt here. N°. 2 
is the beft. N° 3. is the fame coal turned to black 
lime. This you may be convinced of, by diffolving 
it in water, and mixing it with white lime. 

N° C. 1, 2, 3, 4, feveral degrees of bad coal, 
which produces a dangerous fmoke that occafions 
feinting fits. N° 4. is the worft, and is h laid by for 
the ufe of forges, whenever it is found. 

N° D. is a kind of Clinker, extrafted from the 
afhes of fea coal. That which produces the greateft 
quantity of it is reckoned the beft. 

If the Society fhould be defirous of further in¬ 
formations concerning the fea coal, we muft beg to 
be favoured with particular queftions; but let it be 
remembered, that we are not within reach of fuch 
helps as chemiftry would afford, nor can elucidate 
the matter by experiments. 


IX. Account 
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IX. Account of a remarkable Thunder Storm : 
In a Letter from the, Rev. Anthony Wil¬ 
liams, ReElor of St. Keverne, in Corn¬ 
wall to the Rev. William Borlafe, D.D. 
F. R. S. 


Dear Sir, 

Keverne, Aug. 27,. 1770. 

Read Feb. 7, T HAVE received yours, which, I mult 
w *• J_ confefs, I ought to have anfwered 

much fooner. 

For feveral days before the thunder ftorm which 
fell on St. Keverne fpire and church, on Sunday the 
18th day of February laft, the wind was very hard 
at North and North Weft, accompanied with violent 
fhowers of hail, which had done fome damage to 
the roof of the church, and many houfes in the 
church-town. On the Sunday morning above-men¬ 
tioned, the wind being at North-weft, from, five- 
o’clock during almoft the whole day the wind was 
excefiive hard j and about fix, I faw fome few 
faint flalhes of lightning, which, as the day came 
on, if it continued, became imperceptible. The 
weather being lb bad, prevented a great number of 
people from coming to church, which in all human ■ 
probability was a happy circumftan.ce } for, about a 

quarter. 
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quarter after a eleven o’clock, while I was in the latter 
end of the Litany fervice, we had a very fierce flalh 
of lightning, followed at the diftance of about four 
or five feconds by the loudefl thunder I remem¬ 
ber ever to have heard j but which did no damage, 
nor feemed in the leaft to difturb any of the congre¬ 
gation, though at the fame time the roof of the 
church was rifling, and the hail made a noife ter¬ 
rible to be heard.- In half a minute after this, as 
near as I can poifibly guefs, the whole congregation, 
except five or fix perfons, were at once ftruck out of 
their fenles. I myfelf received the (hock fo fuddenly 
as not to remember I either heard the thunder or 
faw the lightning: the firft thing that I can recoiledt 
with any degree of certainty is, that I found mylclf 
in the vicarage feat, which is very near the defk, 
without either gown or furplice, bearing in my arms 
as I then thought a dead filler, and God knows it was 
a miracle that fhe was not fo; I perceived a very 
ftrong fulphureous fmell, almofl: fuffocating, and a 
great heat. At this time the confufion among the 
congregation was inconceivable, fome running out of 
the church for fafety, and returning into it again 
(for the Hones from the roof were falling on our 
heads, both in and' out of the church); fome on 
their knees, imploring the divine affiftance, giving 
themfelves up to certain deftru&ion; and a great 
many, in different places of the church, lying quite 
motionlefs, whom I thought then to be quite dead. 

In the afternoon, my thoughts being a little com- 
pofed (I believe for full two hours I could not be 
faid to be rightly in my fenfes), I walked to the 
church, to fee what damage was done} and fuch a 

fcene 
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fccne prefented, as is horrible to think of, much 
more to fee. The church-yard was almoft full of 
ruins; the fpire, which was about forty-eight feet 
high from the battlements of the tower, was carried 
off half way down, and the remaining part cracked 
in four places very irregularly down to the bottom. 
The north fide of the tower from the battlements to 
the arch of the bell chamber window was quite out, 
except the corner fiones, which remained firm and 
unremoved; the lead on the top of the tower was 
greatly damaged, melted in feveral places, and as it 
were rolled together. The arch of the belfry door, 
which was very ftrongly built with a remarkable hard 
iron ftone, laid jn lead, was alfo greatly damaged; 
fome of the fiones were cracked crofs-ways, and juft 
removed out of their places, others were quite hove 
out, and the lead between the joints not only melted, 
but ioofened fo as that you might pick it out with 
your fingers. The traces of the lightning were here 
difcovered along the furface of the earth j the fiones 
were thrown from the fpire on the tops cf many 
houfes in the Church Town, but did no great hurt; 
in a gentleman’s houfe, one ftone weighing fourteen 
pounds fell through the roof into the chamber, but 
did no further hurt than to make a hole in the roof 
and plaiftering. . It is to Be obferved, that the fiones 
from the fpire wore fcattered in all directions,.as well 
againft the wind as with it,’ fome of .which, but 
not very large, were Found but a little fiiort of a 
quarter of a niile. The fpire from the top fix feet 
downwards was folid, through which palled .an iron 
fpill to fix the weather-cock on. Did not the light¬ 
ning fir ft ftrike on this fpill, and was conduced 
Vol. LXI. ' L through 
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through the folid part of the fpire, and, having not 
iron to conduit it any further, burft in the hollow 
part of the fpire, and threw the Hones about in alL 
directions F It is remarkable that the fpill was found 
in the bell-phamber, and the weather-cock in the 
battlements; and that the bells were not in the leaft 
damaged, though a deal board, that lay acrofs the 
beams to which the bells were hung, was fplit long 
ways in two pieces. The infide of the church Hill 
prefented a much more horrible fpeitacle j the roof 
of the church was almoft all gone, and fome of the 
timber work in the north ifle fhattered to pieces; every 
feat in the church had rubbifh in it, fome more fome 
lefs, and Hones of large fize, fome of 150 pounds 
weight and up-wards, fcattered here and there amidft 
the congregation, which damaged the feats, &c.. but 
did bo hurt to the people, though they fat in' thofe 
very feats where the Hones fell. The lightning en¬ 
tered at. the three ends of the church at We A, made 
its way through the body of the church, and went 
out through the three ends of the church atEaH j the 
holes where it came in and where it went out are 
not large, neither are the walls much damaged. The 
belfry window was fhattered to pieces, not one whole 
pane I believe to be found in itj many other win¬ 
dows alfo fuffered greatly, the glafs and munnions 
being much fhattered. The lightning entered alfo 
through two places in the roof, one near the fing- 
ing loft, and ftruck upon the top of a pillar juft 
by It} the traces of it are to be feen from the top of 
the pillar almoft to the bottom: there were then 
fitting by this pillar two young men, one in the fing- 
i : ng loft, and other under him in the church, who 

Tfeere 
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Were both lightly fcorched ; he in the loft from head 
to foot, and the other in the face only : but it is re¬ 
markable that his hat, which hung on a nail juft 
above him, was cut in two pieces. In the other place, 
the lightning entered juft over the delk and pulpit, 
and fell in like manner on a pillar that Hands in the 
vicarage feat j but here it was a great deal more 
violent, and, as the obje& of its fury was my lifter, I 
hope you will excufe my being very particular. Upon 
this pillar refted a large oak foil, the bottom of which 
was burft into fix pieces, and one of the pieces, be¬ 
ing a very large one, was thrown from its place to 
the diftance of about 20 feet, and appeared to be 
burnt, the other pieces did not fall. From thence 
the lightning came down the pillar with great force, 
tore the feat into many pieces, knocked down my 
lifter, and made its way through the bottom of the 
leat into the earth. She had pattens on, and the 
wooden part of one of them was broke into three 
pieces ; the holes, through which the ribbon is put 
to tie them together, were quite burnt out, and the 
ribbon found in the feat without the leaft damage, 
or lb much as the knot loofened 5 her Ihoe was 
burnt, and rent from the toe to the buckle j but the 
buckle, which was of filver, remained unhurt } her 
flocking was burnt and rent in the foot, juft in the 
lame manner as her Ihoe, and fcorched along to the 
garter, and two little holes were burnt through in the 
leg of it: her apron, petticoats, &c. were burnt through 
and through, and me had feveral flight burns on fc- 
veral parts of her body, befides two bruifes on her 
head and breaft, caufed by the rubbilh that fell into 
lie feat. As lie was carrying out of church, lhe 

L a greatly 
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greatly complained of a deadnefs in her legs, which, 
as fhe could not move them at all, I fuppofed were 
broke ; however, thc*y were not broke, only a little 
burntj and turned as black as ink; which, by timely 
care, not only came to their natural colour by Tuefday 
noon, but could fupport her alfo to come down 
(lairs; and, excepting a hurry of fpirits, grew quite 
well that week. 

Not more than ten perfons out of the whole con¬ 
gregation were hurt, and none of them to any great 
degree ; one young fellow, who'was more frightened 
than hurt, remained ill a long time, but I believe 
he is now quite well ; the lightning touched his 
watch in his pocket, the marks of which may be 
feen on the cryflal and filver part of it to this day. 
Nobody remembers to have heard any more thunder,, 
or feen any more lightning after this, though the 
weather continued very ftormy all that day; fo that 
this thunder florm, from beginning to end, could 
laft but a very fhort time. The damage we fuffer 
by it (whicli is now repairing) will amount to about 
4501. 

Thus, Sir, I have given you a particular account 
of this dreadful accident, by which a great numbec 
of people, had it not been for the favourable, 1 may 
fay, miraculous interpofition of Providence, rauft in¬ 
evitably have peri filed. It muft really excite our 
wonder to confider that not only not one life was lofl* 
but that no perfon was hurt to fuch a degree as to. 
confine him for mare than two or three days. 

I remember to have feen an obfervation of yours: 
« How deplorable would be die confluences of fuck 
“ blafls of lightning, if they, happened where are 

<« large 
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« large congregations in time of divine fervice!” Here 
you fee, Sir, they have happened under the very cir- 
cumftances in which you then thought they muft 
prove, fatal. But Providence has let us know, in this 
remarkable cafe, that, let the danger be ever fo great, 
and feemingly to us unavoidable,, yet he is willing, 
as well as able, to fave us. 


I am, dear Sir,, 


Your moil obedient. 


humble fervarft,. 


Antfi.. Williams. 


X. Letter 
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X. Explication of an inedited Coin , with two 
Legends > in different Languages^ on the 
Reverfe . In a Letter to Maihew Maty, 
M. D. Sec. R, S. from the Rev. John 
Swinton, B. D. F. R. S. Cujlos Archive- 
rum of the XJniverfity of Oxford, Mem¬ 
ber of the Academy degli Apatifti at 
Florence, and of the Etrufcan Academy 
of Cortona in Tufcany. 


Good Sir, 


Read Feb. 7, r "| “A H E coin I fiball here attempt to 
t7?I * JL explain on one fide (See Tab. Ill, 
n. 1.) prefents to our view the head of Jupiter, 
and on the other the. prow of a fib ip, which in¬ 
dicates the place wherein it was ftrtick to have 
been a maritime town. Above the prow of the 
fibip, we fee two characters, that are either Punic 
(i)or Phoenician. I fay, either Punic or Phoeni¬ 
cian, becaufe it may not perhaps be fo eafy to de¬ 
termine whether that town was occupied by the 


(1) From the prefent ftate of the Kabyles we may Infer, 
that the ancient Africans, or Indigen®, their progenitors, mutt 
have been a very rude uncivilised people, at the firft arrival of 
the Carthaginians amongft them. It is therefore utterly impro¬ 
bable, that they ever ufed any alphabetical charafters, before the 
Phoenician letters were introduced into their country .by the 
Carthaginians $ or that any other charafters, peculiar to them- 
felves, and different from the Punic, ever afterwards prevailed 
amongft them. I cannot therefore but think, that thofe learned 
men who fuppofe the reality of fuch charafters are egregioufly 
raiftaken, as they can have nothing to advance in fupport of fuch 
an opinion. Shaw, Travels , £sV. p, 288, 289, Oxford, 1,738. 
Feller, Sttpph quatr. £jf stern., p. 55. A Paris, 1767. 

Cartha- 
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Carthaginians, or the Phoenicians, and the Roman’s* 
when the piece firffc appeared. Beiides the two above- 
mentioned characters, there is a monogram, formed of 
the three Latin letters V, A, B, very indifferently pre-. 
ferved, in the exergue, with which the Punic or Phoe¬ 
nician elements perfectly correfpond. Forthefeeondof 
thofe elements is manifeftly the mod common Punic or 
Phoenician form of Beth, and I have many years 
fince proved the firft (2) to be a form of the Phoeni¬ 
cian and Samaritan Vau ; and (3) obferved,. that 
though it fometimes anfwers to V confonant, it is like- 
wife not feldom taken for Beth , or B. Nor is this to be 
wondered at, as thofe two letters fo nearly in power 
approach. one another. The middle element of the 
monogram. A, has nothing equivalent to it in the 
Ptmic or Phoenician infcription j, that vowel, in 
conformity to the .genius of the oriental orthogra¬ 
phy, between the two confonants, being there 
fnppreffed. But the two Punic or Phoenician cha¬ 
mbers, and the Latin monogram, clearly enough 
demonffrate the name of the town where the piece 
was ftruck- The monogram feefns to be preceded 
by a fort of date in the exergue,., which refemblcs the 
characters (CXI ; but,, as thefe characters are ill pre¬ 
fer vedand indiffinb, I believe the powers of than 
will not be jb eafily afcertained. 

From what has been here-laid down, the learned- 
will eafily admit the medal in queftion to have been 
ftruck at Vabar, & maritime, city of Mauritania- 
Caffarienfis, after that place had been ceded, to the 
Romans, and . was inhabited by them, and either the. 
§arthag£ni^ or thePhosniciaqs. Vibars i raenfjpn- 

(a) De Num, guibufd. Sam. et Phcen.& f, Diffitti,. 

Oxen.-1730. ' (3) IbfeLp- 74 *-- " 

7 ed 
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ed by (4) Ptolemy, but in his days feems to have 
been a place of no confiderable note. It, however, 
probably made a greater figure, when inhabited 
either by the Carthaginians,or the Phcenicians, and the 
Romans j for that it was occupied by two at leaft of 
thofe nations, when the medal before me firft ap¬ 
peared, the legends on the reverfe, though fornewhat 
imperfect, render fufficiently clear. That the Car¬ 
thaginians were pofieffed of this city in ancient times, 
is confonant to tne faith of biftory ; fince they were 
mafters of all that part of Africa extending from the, 
pillars of Hercules, or ftreights of Gibraltar, to the 
greater Syrtis, for a confiderable period of time, as we 
learn from (5) Polybius. And that the Phcenicians 
were matters of it in early times, is equally probable. 
For that they occupied the fea-coaft of Mauritania* 
from at leaft the generation immediately preceding 
Homer ic the time it fell into the harids of tne 
Romans, we are informed by Strabo (6). . It cannot 
therefore be eafily determined, as already obferved, 
whether the piece in queftion Was ftruck by the 
Phcenicians or the Carthaginians. It mud, however, 
be attributed to the town of Vabar, when inhabited 
by either the Carthaginians or tHcj Phcenicians, not 
improbably the latter, and the Romans; the two 
legends on the reverfe, as well as the perfect agree¬ 
ment between them, rendering this inconteftabiy clear. 

That the piece I am confidering was. either of a 
Punic or an Africa-Phoenician origin, maybe deemed 
probable from hence, that it exhibits a Latin legend 

(4) PtoLGWr. Lib. IV.,C. if. 1 

(5) Polyb. Megalopolit. BXfimar. Lib. in. p. 266, 267. Am* 

ftelodami, 1670* „ 

{6) Strab. Gcogr. Lib. iii.p. r 50, ^t.LutietJSS Parifiorutn, 1620* 
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on the reverie, as. do feverai other Punic or Aiiifce- 
Phcenician coins. This appears from feme of did 
medals of the elder Juba, one of Achola, and another 
of Leptis, now in my fmall collection $ to omit other 
fimilar inftances, that might, with great facility, be 
produced: whereas, unleis I am greatly deceived, 
none of the Afiatico-Phceniciapi coins have ever yet 
prefented to our view any Latin characters. This is 
an additional proof in fupport of what has been here 
advanced; and feems farther to evince, that my medal 
jrjuft be afligned to the town of Vabar,, and was 
ftrucfc there, when that place was occupied by either 
the Carthaginians or the African Phoenicians, and the 
Romans j though the time of that operation cannot* 
with any tolerable precifion, be afcertained. 

I fhall only beg leave to add, that though Vabar 
was a place of no great note in the days of Ptolemy, 
'it feems to have been a town of feme confideration 
in. the earlier times, as (7) Dr. Shaw faw feme 
ancient ruins on the fpot where it formerly flood j, 
thatacoin of this ancient city has never yet, I believe, 
been communicated to the learned world; that the 
m?dal before me, which at prefent has a place in my 
fmall cabinet, is one of thofe very few Punic or 
^|icefrjckn cpi ns that are adorned with a Latin legend, 
ala ediQ^uiently merits the particular attention both 
of the curious and the learned; • and, that 1 am, 
with the higheft regard, 

SIR, Tour much obliged 

and moft obedient humble fervant, , 


Chrift-Cfeareh, Oxon. 
Sept. 28, 1770., 


John SwintQ£# 


(7) Shaw, iibifup. p. 89. Oxford, 17jS* ' " f ’ 

• ‘ V 0 L. LXI. M 2£L ternary 
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XI. Remarks upon Two Etrufcan Wtights, 

, or Coins*, never before publijhed, In 
, a . Letter to Mathew Maty-, * M. IX 
Sec. R. S. from the Rev. John Swin- 
' ton, B.D. F.R.S. Cuftos Archivorum 
.of the XJniverfity of Oxford, Member of 
the Academy degli Apatifti at Florence, 
and of the Etrufcan Academy of Cortona 
£« ( .Tu{cany. 


Good Sir, 

1 . 

♦ 

Head Teb. 7, H E firil piece to be confidered here is 
177 *’ JL an Etrufcan as, (See Tab. III. n.a.J 
ipr weight, exhibiting on one fide the head of Janus, 
covered with a cap; and on the reverie a club, attended 
by the mark of the As, and the legend \ 4 $Q jfl *4 3 
in Etrufcan characters. Between the two laces of 
Janus, the head of a bulblo, or wild ox, prefents 
Hfelf to our view, as does alfo a fort of concha 
marina, Or fea-fhell, fomewhat rcferwUing one on a 
difijrachm of Tarentum, in my final] cabinet, and 
leyerali^her .ancient coins, contiguous to the cap; 
both of which have, not a little, buffered from the 
injuries of. time. The letters on the revcrfe are 
* * * more 
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more rude and barbarous than thofe of any fiinilar 
Etrufcan coins hitherto publilhed, which is an incon- 
teftable proof of the exceeding high antiquity of this 
piece. The forms of feveral of them are likewife fome- 
whatdifferentfrom thofe of the cor'refpondent elements 
on all the other fimilar Etrufcan weights,hitherto com¬ 
municated to the learned world. The concha marina, 
and perhaps the bufolo’s head, , is a Angularity that 
will announce the weight before me an inedited 
coin. The piece weighs precifely five ounces, and 
twelve grains; and is, in allreipedts, except what re¬ 
lates to the concha and bufolo’s head, tolerably well 
preferved. 

The firft riches of mankind were their flocks and 
their herds, and particularly their (1) oxen. Hence 
the firft money in Italy, from pecus, was (2).called 
pecunia, and the moll ancient brafs coins had the 
figure of an ox (3) imprefled upon them. Hence 
alfo the Greeks, in the days of Homer (4), eftimated 
the value of their properties according to the number 
of oxen they were equivalent td, as we learn from- 
that celebrated poet. For he informs us, that 
Glaucus’s golden armour was worth an hundred 
pxen, whereas that of Diomedes, for which it was 

’ \ ' * • t * 1 

(1) Erafm. FrSlich. Notit, Elemntar, Nutnifm, Antiquut. tic. 
p. 2. Viennae, Pragse, & Tergefti, 1758. 

(2) Plin. Nat. Uijl. Lib. xviii. p. 98, 1 . 6, 7. & Lib. 

xxxiii. p. 610. 1 . 6,7. Ed. Hard, P^rifiis, 1723. Frol, ubi fup. «t 
alibi Una lottera del Annib. degli Abati Olivieri al Sig. Ahatf 
Barthelmy-t He, p. 28,29. InPefaro, 175 j. Ezech. S^'anaem. 
De Uf, *t Prafiant. Num'fmat. Antiquor. DHTert.- fJrint/ ^.’' 21 . 
Londint, 1706^ < t'- 

(3) Iidem ibid. .j.y pbttKt 

(4) Horn. II. *. 235,236, 237* Vid. etiain Euftath, mloc. 

M 2 exchanged. 
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exchanged, did not exceed the value of nine of tli'ofe 
animals. The figure of the ox on, the mo ft ancient 
money feerns to have been foon converted in Etruria 
into the fymbol of the head of that beaft connected 
with the head of Janus,, who is (5) faid to have firft 
introduced the ufe of money into Italy., The head 
©f the bttfolo^ or wild ox, may, as I conceive, have 
appeared'on fome of the mbft ancient coins of Tuf- 
cany, and particularly the piece I am at prefent cons¬ 
idering, becaufe the bufolo was formerly, and is ftill, 
a native of that country.. When I refided there, 
aboye thirty years fi nee,, the woods be tween. ^Leghorn 
and Pifa abounded with them. They were then 
h fee wife faid to have been very numerous In other 
parts of Tufcany, and La Romagna 3, and feveral of 
them, at different times, both tamed and Wild* T 
myfelf have there feen. The reafon here mentioned 
feem$ to extend to other, remains of aptiquity of the 
^tr.ufcans befides their corns, on which the head of 
thrbufolo appears, as the (6) authors here refereed! 
t|p> have rendered fufficicntly clear.. 

From what has been obiter ved, as well as from the 
thick fiefs, high relief, and extreme rudenefs of the 
wOrkmanfhip, or rather in conjunction, with thelie, we 
may conclude, that our AS is either coeval with feme 

(5} Cytbemis Poet, apiwt Aihen* Dcfymfoph* Lib.xv.. , 

(6) Anreru FrancWV* Gor. MuJL Ecrufe* Tab*, CXXIIT* 
tturmho^ CdUft* of &P>ufc> Greek* met Horn* Aiti%*+Vo\. II. 
pb l hstvc a fine Emifcm Yas (Stc Tab. III. n-3*)i 

ending in a b«foio*s head; which* a* I apprehend, formerly be- 
Jongcd to Catdmal CSiMltieti; a.i aifo another* terminating in 
$ScfrT4jr*lH«'iu 4w) l the head of a gray-hound* fimilar to? one. 
yubJifheil by Mr.. Hamilton* which had likewifc a* place aligned 
it m tlu? Cardinal** coih&ioa of Ktsufeaxa- antiquities* Ibougbfr 
bntb vf them of Sig. Durasral, at Rome,, in $733. HaniiltK>n*& 
€vlldi\.e>£j&trufcuGra&i umklbnu L 1 * pU 49 * 
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of the earlieft pieces, or weights, ever u fed in Italy, 
or but little pofterior to them. Father Gpri (7) Teems 
to be of the fame fentiments with me, in this parti¬ 
cular ; and neither Sig. (8) Olivieri, nor any other 
writer,, has invalidated, or difproved, what has been. • 
advanced on this bead, by that celebrated author*. 

That the weight here considered is to be affigned to 
a maritime tows, the concha marina, or fea-Tbell, irre- 
fragably proves. • I fhould therefore, with thevery learn¬ 
ed Sig. Olivieri,'rather attribute it to Vplterra,- than to 
Vfelitrai(9}, ; at pr.efent called Velletri, as Father Gori 
(1,0) (eons to have done. . For Velitra was a town of 
Eatiunvand much lefs eonfiderable than the city of 
Vokerra; which(ii)wasthe moft ancient city of Etru¬ 
ria, the feat of a ktcumo* and one of the moil confider- 
able places iitTufcany. It Was alfo ©maritime city { i 2), 

Anton. Francrfc• Gor. EtruJL, Vol. II. p. 4*9- 

etalib. Florentiat, * 1737. ; 

(Sy.-Sig* Oliver. Una Liters-, £sV.' In Pefaro, 1757*. 

(qi Aanib. degli Abati Olivieri, in. E/me. della Contriverfia 
- tetteraria, fapret il Mufeo Etrtijco, flampato negti. Qpufcoli fcientifici^, 
Tom. XXI. et obi Tup. p. 4*. , The old Etrufcan word 
VELATRI, EELATRI, or FtLATERI, feemvto have been 
tolerably well preferred -In the name-of Monte Yeltrajo, or 
Feltraio, a mountain in the territory of Vokerra, and about two 
miles' from- that city. This, as I apprehend,, may be confidered 
as an additional argument m fupport of Sigi Olivieri’s and 
Monfignore Mario GmirnaccFs 'opinion.' -Notizie fftorhh, della 
ehta di Foltetra, aperl del Sig. Lorens. Aui; Cecin. dal Cava/. ■ 
Flamin. Dal Rorgo, p. 44; 49 * In pifa > J 7 S 8 - Monftg. Mar* 
G'uarnacci, in Ongiti. Italtch > In Lucca, 1 / 67. 

-'(to) Anton. Irancife. Gor* Muf. Etrujc^ Vol. Ijj;, p, 427. 

f tl) thrift pv Cellar. Geogr . Ant. Lib. II. c. ix, fedt, 2, 
P*'S 7 S» Lipfise, *73*. Yid. etiam Tho. Deu*ipft. Bif.JE*mr.. 
ec Anton- Francii'c. Gor* Mif. Etru/c. palfk' _ ? 

U%\ Strah. Lib-V. p. 22^ LutetiaaEariiioruin, - •* 

*: • . • ■ • ’ a& 
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as- we learn from Strabo, being feated not far from, 
the Vada Volaterraha, near the place were the river 
Cajcina threw itfelf into the Tyrrhenian fea. I would 
• therefore read the legend, on thereverfeof this coin, 
FELATHERI, FELATERI, or FELATERRI; 
the fifth letter being (13) fometimes endued with the 
power of tfheta, and fometimes with that of 'Tau and 
a duplication of 'conlonantsV in writing, having been 
unknown to the moffc ancient Etrufcans. That the 
vowel E, between the fifth and lixth elements of the 
Tufcan legend, on the reverfe hereon, fhould'be fup- 
prefled, or omitted, will not be any matter of furprize to 
thofe who are apprized, that ( fttch a fuppreffion’, or o- 
miffion, fo confonant tp the genius of theHebrew and 
Phoenician orthography, from which that of the moft 
(14.) ancient Etrufcans could not have greatly differ¬ 
ed, in' old Tufcan words, does not feldom (15) 
occur. Ofthis.MEMEE, HERCLE, MELACRif, 
PHVLftlCE, ME'NREA,, which were read ME- 
NELE, or MENELAS, HERCVLE, MELE- 
ACRE, PHVLVNICE, MENERE A, or MENER- 
FA (16), are convincing , proofs ,j to omit many 
other fimilar in fiances, that might, with great facility, 
be produced. But this is fo fettled a point, that it 

(isj) Ahtoa. Franofc. Gor. Muf. Etruft. Vol. II. p. 4 ^ 8 # 

^ fi4) Swint. De Lingua Etrur. Regal, Vemat. DiJfefUtt. Oxon. 

*^(is) Phil. Bonarot. Tho. Dempft. et Anton. Francifc. Gor. 
uVi fup. paiT. VM. etia'm Jdan. Bapt, Paflcr. Pifaurenf. Hellenism. 
Etrufeer, in Symbol, LtUerar. lie. Vol. II. p. 35—73. Fbrcntiae, 
1748, & Carlo Antonioli if» Antic. Gem* Etrujt, Jpiegot. Iff 
illufkat. life. p. 70—78. InPifa, 1757. 

(16) Iidemibid. 
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Will not be : contefted in any; part of the. .learned.' 
world.. 



Tfrefecond piece, or weight; of'which! jsropofeto*- 
give an account in this paper, is a flips uncial is, (See 
Tab. III. n. 5.) 'as appears both, from the weight and 
fize of it, of the earlieft date. I Received .it, as-a pfefent,' • 
from my' Worthy friend James Gilpin, .Efq; fate re¬ 
corder of me city of Oxford, with feverabother ancient- ; 
brafs coins. On one fide it has preferved the head, or 
rather a fuU ,face,..,of die * fyn. j the; wqrkmanfhip 
of which is more rude and bar^fifous'than that of any 
other fimilar piecethat ever |eB‘ under toy view* and 
done pefedly in the’ moffc ‘ ancient ■ Etrufcan' tafte. 
The reverfe had originally on.itthe-prow of a fhip, 
which has been fo totally .effaced by the injuries-’of 
time, ; jthat only a very few exceeding faint traces -of 
it are now to be feem The xelief ,on .the- face-fide 
if very. high,.jas was undoubtedly at/ftrflthat'on the 
otherj but the reVerfe being inr a-manner-quite 
fmoothed, nothing there remains but the veftigesof 
the prow of 1 a fhip, that* are barely vifible. flow- 
■ ever, juft: over the prow, we may difcover. clearly- 
enough the legend AV*V^I* in Etrufcan charac- - 
ters, though bur very r irrdiftfcrendy preferved.’. That. 

* We meet with a full face of thc'fvin-pr^K tlWchiTefetnb^ng t 
-this on a denarius Of the PJaa.ian family^ but done in a mud*. • 
more ’elegant ‘tafte 5 ’ which demohftratea it to be vaftly inferior,, 
in point °of antiquity, to t.ie .piece I am now -offering ,fny 
thoughts upon. Sig. Havercamp. TbtfiOtr, Moral. iT-PfSi- |U* 
p. £29, Araftetedami, 1734, . 
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■word 1 is apparently equivalent to'ROMA, and con- 
fequently the piece itfelf muft be deemed an uncia, 
or flips uncialis, of Rome, though the globule, or 
uncial mark, has not efcaped the ravages of time. 

That the piece in queftion is an uncia of Rome, 
appears not only from the legend oh the reverfe, as 
juft obferved, but likewife from another uncia of 
Rome, with the full face of the fun upon it, as 
here, though done in the more modern Roman 
tafte, now in my fmall colle&ion. That uncia is 
likewife, I doubt not, in feveral (17) other colledi- 
ons} being, as I apprehend, a pretty common coin. 
The feme conclufion is likewife deducible from 
-another Roman uncia, with the word ROMA, juft 
above (See Tab. III. n. 6.) the prow of the fhip, on 
-the reverfe, in the very feme fituation as the Etruf- 
,. can legend on the weight before’ me, in my litflc 
.cabinet. We may therefore fafely enough pronounce 
the coin here described a ffips uncialis of Rome, of 
*a- very remote antiquity, with the Etrufcan name-of 
**hat, capital of the world on the reverfe. 

TheJEtrufcan letters were, .undoubtedly, the firft 
alphabetic ■ characters of Italy. Nay, they prevailed 
.at Rome, and in every part of Italy, till after the 
jegifuge. This! have fully proved in a Latin (18,) 


(tv) Sciplonis Miffcii Origin. Etrufc. £if Lnttn , p, 6 i. Tab. 
•II. Or3. II. n. ii. Lipfiae, 1731. Annib. degli Abati Olivieri in 
■India Dtlit Aniichifi Mmtt di Brenzo Rmane Italhh. ubi 
rfup, p.ee.In Pefaro, 1757. See Haverc. iniisw. Tab. HI. n. 4. 

..(1®) J)t Priftis Rmcmorum Literis Dijfertat. Oxon. I7f^* 
‘Many curious particulars are deducible from the point hcrc in* 
fitted upon. To omit others that occur, from hence it plainly 
•follows, that thofe inferiptions on the-Eugubian tables confifting 
of Latin letters, or the more spodem ehara&era of Italy, are 

diftertauon. 
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diflertation, printed" At Oxford, In 1 746. The piece 
atprefent engaging my attention is an additional, or 
rather an apSi&ical, proof of the truth of what was 
there advanced. It demonftrates the Etrufcan letters 
,0 have beep ufed at Rome, in very early rimes* and 
confequently - evinces,;, in the. fooogpft manner, .the 
principal point infilled upon in th?.t difiertation.. 

The time when the medal I have been confider- 
ing firfl: appeared, for want of proper chronological 
characters, and fufficient light from hiffcory, cannot, 
with any precifion, be afcsitained. But# from a per- 
ufal of the fmall performance (19) above-mentioned, 
and what has’ heen offered here, we (hall, I believe, 
he induced to conclude, that it is at lead coeval with 
the regifuge, which happened in the year of Rome 
245; or rather, as I fhould apprehend, that itniayhP 
a confiderable number of years anterior to rilat event. 

The two brafs coins above defcribed-: being ex¬ 
tremely curious, efpecially the fecond of them, an 
Etrufcan coin of Rome having never been heard of 
before i and many curious points being deducible 

more recent than the regifuge. Nay, in the diflertation here 
referred to, they have been demonftrated inferior, in point of an¬ 
tiquity, to the Duilian infcription; and confequently Father 
Gori muft be egregioufly miftaken, when he makes ail the in- 
feriptions on thofe tables fome generations older than the Trojan 
war. See the Univerfal Hi ft ory, Vol. XVI. p. 48. Lond, 1748. 

It may not be improper to remark here, that the Etrufcan* 
had not the letter O in their alphabet, but conftantly made life 
of V for that element. Hence it came to* pafs, that the Etrufcan 
name of. Rome was not Roma, but Rutna, as it appears on rojr 
very ancient coin. Philofoph. XranJaB. Vol. LV 1 II. p.256. 

Romarnr, Lit, Dijftrtat, p, 6, 7, 8, 9, 10. 

O xoh. 1746.’ 

Vol. LXr. N from 
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fj-om that coin, which I have not time at prefent even 
to touch upon} I was willing to flatter myfelf, that 
the flaort account of them, in this paper, would not 
be unacceptable to the Royal Society. I have there-* 
fore taken the liberty to tranfmit it to you* in order 
to its being laid before that very learned and moft 
iliufirious body j and am, with, great truth. 

Good Sir, 

Your much obliged; 
and moft obedient, humble fervant. 


Cbrrft-Church, Oxon. 
Sept, a?,, 1770. 


John Swinton. 


XII, htirpn* 
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XII. Interpretation of Two Punic Injcription, r,' 

•on the Reverfes of two Siculo-Punic Coins y 
publijhed by the Prince di Torremuzza, 
and never hitherto explained . In a Letter 
to M. Maty, M. D. Sec. R. S. from the 
Rev, John Swinton, B. D. F. R. S: Cuftos 
Archivorum of the Univerfty of Oxford, 

. Member of the . Academy degli Apatifti at 
.Florence* and of the Etrufcan Academy 
of Cortona in Tufcany, 

Dear Sir, 

Read April A H £ two Punic legends, of which 
177 JL lam now to attempt an interpre¬ 
tation, have been published, together with five others, 
by the Prince (1) di Torremuzza, in his volume of 
ancient infcriptions, printed at Palermo, in 1769/ 
As the coins, on which they have been preferved, 
feem extremely curious,, and are unnoticed by any 
other author j the Royal Society will indulge me the 
liberty of tranfmitting them my fcntiments of thofe 
•very valuable remains of antiquity, in this paper, 
drawn up in the (horteft and moft cohcife manner 
pofBhle, ' 

s . 1 ■. 

fi) Suit.'tt tyjamt. infular•, veter. in/cript, nev, Gfy. 

•lait. XX. p. 292, 293. Panormi, I769, 

. Ni The 
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Thefirftgf thefe minute infcriptions, (SeeTAB.UI. 
n. 7.) which is the firft of thofe publifhed (a) by the 
Prince di Torremuzza, in the place here referred to* 
adorns a fine Punic tetradrachm,a$ it fhould feem, well 
enough preferred j which on one fide prefe'nts to our 
view the head of a woman, and three fifties; but, oh 
the reverfe, the head of an horfe,behind which ftands a. 
palm tree, attended by an infcription, in the. exergue, 
formed of feven Punid letters* ' The workmanthip, 
as well as the types, is probably fimilar to that of the 
ftlver medals pf Men®, by me defcribed and ex¬ 
plained, in (3) one of my former papers. 

The firft of the fetters, of which this infcription’is 
compofed, will be allowed an Ain of the ufual Punic 
form. This may be colle&ed from, the (4} coins of 
Men©, juft mentioned, as well as others, that might 
eafily. be produced. The fecond feems to be NUn* 
llfft xl nas been inaccurately taken* and is in reality 
J 0 @r. This is likewife dearly evinced by the' 
(5) legends bn the reveries of other fimilar SicUlo-. 

Pimic. corns.. The third is undoubtedly the Punic 

• ‘ » 

(aj: Ibi 3 f p. aga. , , , . , 

#31 P&ihfiph, 'IrantitSl, Vo!. LIV. Tab. xu Ui. X> p. 99, 404* . 

(a) PMUJppk* Tra*f«&. ubt Tup. , 

;M\N$cjopk >Tr<mf<*iU ubl, lup. D, Bernard Al<Jiet. far.' 

JUmwtitd. d* *77—180. D. Vinefcx. Juan da’ 

fAmWH* MuL (It l» MftiaL dtfiomcid. EfpanoL Tab. 45. Ei* 
jfue(c*,/x6>45:. Peller. Rnut'H st Mtdaili. &c, Tons. Trois.-p^ 
aa. pi. 88. n. 5. A Paris, 1563. Memcir. it LitUrat. de VAcadem* 
(its Infeript „ fcf Btil ltttr. &t., Tom. Trw»tiem. (*.417. p,E ii. 
tO!» *’&>' A Paris, 

* • « CUT 
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or Pcfcnician Satnech (6), nearly as it appears' ih‘theifa-- 
xnous Maltefe infcription, and not unlike the form of 
that element exhibited by one of thofe found at Citium, 
now in the Bodleian Library, Oxon. Th'e fourth. 
and fixth are fo (7) like the Punic and: Phoenician-' 
Ghimel that they cannot well pafs for any other ele¬ 
ment. ..The fifth is •manifefily Hheth (8), though it . 
feems to have fomewhat fuffered from the injuries of 
time.. The feventh (9) greatly refembles the aioft 
common figure of Thau, and therefore we cannot be. 
much, nviftaken if we take.it for that letter.- , The ( 
powers of the. Pubic .characters forming the- ih- 
fcription {landing thuS,. we may, I conceive, read the 
whole AM jS£GHEGT,,or SEGEGTH, which is. 
but a fmall .variation from the word SEGBSTE, or 
SEGESTA, the Greek and Latinname (r o) of a con- ’ 
fiderable maritime city p£ Sicily; not far from Eryx, 1 
where money was coined,, after the Greeks {11} had 
pofiefied.themfeives of the.place.. The medal there¬ 
fore adorned with this minute Punk: infcription may, 
without any impropriety,, be fuppofed to have been' 
emitted from the mint at Segefia, as the Punic words,. 
AM SEGHEGT, or SEGEGTH,./■ PGPVLVS 
SEGEST AN VS, appear upon it, when the Cartha-’ 

(6) Phihfbpb* TrattfiSl* ubl fixp. Vol. LIV-. Tab. sxii., pt' 
394. Metneir. dt Litterat, ifu ubi fup. 

(7) Pbilafoph. Tranfail. ubi fup. Tab. xxiv. p. 40®, 409* 

, (8) Pbilafopb. Tranfaii* ubi fup. p. 404. & Tab. xxiv. 

(9) Pbilafoph* Tranfail, VoT. L 1 V. Tab. xi. p. 99. & Tab., 
jtxiv, p 404* 

(10} Chrift. Cellar. Notit. Orb. Amiqu. Lib. H, c. xm. 'p* 
30,7$ * 

(il) Fil.Parut. La 'Ski!. Num* io Nutn.ili Sageft.- 

'v*gtuian» 
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ginians were matters of that city, and occupied all 
the adjacent territory appertaining to it. 

That the Carthaginians were actually poffeffed, for 
a certain period, pf that part of Sicily where Eryx 
and Segefta had their fituation, does not only appear 
(12) from antient hittory, but likewife from a long 
Punic infcription, found at the former of thofe places. 
This infcription has been (13) publiflied by the 
Prince di Torremuzza, who extracted it from Sig. 
Antonio Cordici’s manufcript hittory of Eryx, with 
a copy of which he was fuppiied by Sig. Dominico 
•Schiavo, in.the very valuable and learned work men¬ 
tioned in the beginning of this paper. 

That fuch rough and uncouth words as SEG- 
HEGT, or SEGEGTH, with vowels fcarce fufiici- 
ent to form, .or facilitate, the pronunciation, were not 
unknown to the Carthaginians, we may infer from 
the words SBAQTNI, ENGK.ARA, ESCQVAR, 
FiEGKV, GHE&Q, IGHASESC, and many others 
that occur in the remains of the ancient Punic tongue* 
which (14) at prefen,t exitt in the vernacular lan¬ 
guage of the Maltefe. > > t 

From what has been here advanced* it is incon- 
tcftably clear, that, SEGESTE, or SEGESTA, is a 
word of a Punic origin} which, indeed, has been 
Qbferved by the famous Bochart. That learned au- 

r,a) Polyb. 'Diod. Sic, Liv. Orof. & c. Univ. liijl. . Vol. vi, 
p, 829. ct aiib. Loncf. 1 742* 

(13} Sicil. et objactnt. infular veter. infcript . nw. collttf. tfe. 
dalK xx, p. 296, 297. Parioimi, 1769. 

(14) Cenonieo Gio-Pietro Francdco Agius ad Soldams, m 
Dizionar. Punite-Malu/. pafT. In Roma, 1750. ‘ 

a tnor 
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thor has (15) fufiiciently exploded the fabulous ac¬ 
count of Acefta, the pretended founder of Segefta, 
given us by/fome of the ancient writers} though* 
for want of' the affiftance of the Panic coin before j 
me, he could not- hit upon the true-name the city' 
now in- view, at leaft when the medal I am con- ■ 
fidering. firft appeared,. went under amongft the 
Carthaginians.. 

As no- chronological ’ charafters occur on the piece 
Confidered -here} the time when it was ftruck can¬ 
not, ..with any precifion, be’ afcertainedv That ope¬ 
ration rauftj however, have preceded the-conclufion ; 
of the firft Punic war} iince- the Carthaginians, by the 
treaty of peace-; which terminated that war, ceded 
the (16) 'whole of their ppfleflionst in ..-the ifland of 
Sicily to the Romans. • Nay* .the* medal I • am en¬ 
deavouring .to throw -feme light upon was probably 
prior,. perhaps many years, • to the furrender- of 
Segefta(i 7) to the Romans* In the .'beginning of the 
firft Punic war, when the inhabitants <of- Segefta put 
the-African garrifon there to* the fword, about 258 
years before the birth of Christ; the Carthagi¬ 
nians feeming. never to have been.ppfieiled of ■this-' 
ancient city, after that tragical-event*. • 


(15) Sam.-Bochart, Chw. lifr.1. c.27. p.'563»-5 6 4*' ^raa- 
cofurci ad Moenum* i68u 

(16) Polyb. Liv. Orof. Zohar. &c. Unit i Jiiji* -Vol. vi. 
Lond. 174a.* 

(17) Polyb. Diod, Sic. Ur Orof. &«. Vkh. H*J1* Vohvt. 
p. Sa^Xond, 174a. 

Th* 



[ 9 6 ] 
II. 


” The feeond of the two abovementioned {See Tab. 

7 HI. n. 8.) infcriptions, which is the fixth of thofe pub- 
Hftied, in the place above refered to, by the Prince di 
. Torreranzza, is compofed of feven letters! Of thefe 
the firft and feeond are undoubtedly Ain and Mem, as 
we may certainly infer from a fimilar inferiptiop, on 
the reveries of other Punic coins, that have been (r8) 
heretofore explained. The third muft be Me. as it 
. fo (19) much refembies a form of the Greek Epfihn ; 

. the antient figures of the fifth element in the Greek, 

• Phoenician, and Samaritan alphabets having (26) 

' been originally the fame. The lenfe of thp inferip- 
tion. feemS likewife abfolutely to require this. Tie 
; fourth ietter is apparently Mem (21), as will be «l- 
i Jowe&!by:cvery one in the leaft' acquainted With the 
, ancient fiiQoio»Pnnic« and Siculo-Phosnicjan, cha- 
»raifton,..' <The fifth is Hheth , or Heth, as we may 
c4«li«9t : ’froitn (22) other medals, fimilat to that on 


'(i 85 Philofiph. tranfaSJ. Afemoir, dt LltUraU it i*Acad, des 
Unfiript. Stf Pill. Lett. &a D. Bern. Aldret. D, 'Vincen. Juan 
, de Laftano*. Peller. ubi Cup. 

(19) Sig. Havero. dt Lit. Grae. Dijfert. p, 248, 249. Vid. 
iSylty.Seriptcr, gut it Bug. Graft, refi, promntiat, ftfe, Lugduni 

Batavorum, 1736. ■ • 

(20) Vid.,Iv»dr., Reland. D.Bern, de Mpntfauc. Don Luis 
Jofepb Velazquez, Chifb. alisfquo Scriptor. quam pluiim. 

(21) Philoftph. TrartfaSl, Memoir* dt Litterat, dt l'dead, det 
Infcript. & Beil, f Lett r. &e, Aldret. Laftanof. Peller. &c. ubi 

. fuPa ' , 

(24) Philoftph, Tranfafl. Vol, LIV. Tab. xxiv. p. 408,409. 

Jte Tab* *«• *»<• *• P- 99 > 4°t* * ,. . 

which 
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%hich this legend has been preferved,. Part of this 
element, however, has been defaced by the injuries 
of time ; which to demonftration appears (23), not 
only from coins already published, but likewife from 
others preferved in the cabinets of the great and the 
carious, to which eafy accefs may be had* The 
fixth muft be Nun, as we may conclude from all the 
abovementioned (24) coins. The draught of it, how¬ 
ever, given us by the Prince di.Torremuzza, feems. 
fomewhat to refemble one of the forms of Memy and 
therefore it was probably not taken with the utr 
moft accuracy; the Prince, perhaps, not being fo 
thoroughly converfant .with the various figures of the 
Siculo-Punic, - and Siculo-Phoenician, letters, and 
learned men but. little acquainted with tfeofe figures 
pretty frequently miftaking one, fimHar letter for 
another. This character likewife is apparently different 
from the form of Mem, in the fame infcriptkm, and 
feeras. not a little to refemble the ufual form of Ntin \ 
as will appear to every one, examining it with proper 
attention. The feventh is thou, as will be admitted,' 
I believe, by every one verfed in this branch (25}- 
of literature. The infcription, therefore, of which 
I am at prefent attempting an interpretation, is formed 
of the two words rtihon OP, AM HAMMA- 
HANOTH, HAMMEHNOTH, or HAMME- 
NOTH, POPVLVS MENENIVS, or MENA-. 

s , 

(*3) Pbilofopb. Tranfaft. Vol; LIV. p. 99,404, & Tab.xi. n. 
i. p. 99, Memoir, dt Litter at. &c. ubi tup. Pi. II. n. 7,8, 9, 
10, 12. p. 417. AW ret, JLaftanof. Peller. &c. ubi fup. 

(24) PhiloJ. Tremf. Mem. de Litterat. &c. A’dret. Ltftanof. 
Pfller. ibid. .... 

{25) Barthel. Peller, &e. ', v 

Vol.LXI. O ' ' RVM 
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RVM POPVLVS, as we may find rendered ipcon- 
teftable by other (26) fimilar coins. 

In Hebrew the prefix n is not. feldom added to the 
(27) beginning of the proper names of provinces* 
cities, and towns. So ♦yprnx ton, AND VIEW¬ 
ED AI. Jehof. vii. 2. bjto OH 3 »PI p, FROM 
SHITTIM TO GILGAL. Mich. vi. 5. njrto 
AND ALL THE CITIES OF GILE¬ 
AD. Jehof. xiii. 25. To which I could add . many 
more inftances of the fame mode of expreffion, that 
might, with equal facility, be produced. As the 
Punic and Phoenician languages therefore (28) a- 
greed in mcft points with the Hebrew, we may na¬ 
turally fuppofe the Phoenician, or Carthaginian, in¬ 
habitants of Menae to have impreffed the words 
rWDnt oy, AM HAMMENOTH* upon their 
rooft ancient coins. 

: The medal, which has conveyed down to us this 
infeription, through fuch a feries of ages, is of the 
tetradrachmal form, and of a very confiderable anti-, 
quity. It has a place affigned it in the (29) very. 
Valuable cabinet of the Prince di, Torremuzza, 
though he has not favoured us with a draught of it. 
On one fide it exhibits the head of a woman, god- 
defs, or tutelary deity of the place where it was 
ilruck, with three fifties fporting round it; and on 

v Ftit. Trauf, Mm . it Litterat* &e, Aldreb Laftanof. 
Feller, ubi fop. 

. (37) Jfohan. Baxtorf. Tbtfawr* Grammt . Ling, SanS. Heir , 
p, 385. mfilcse, 1651. 

(28) Sam. B ©chart. Chart* lib. II. c. 1, Ph'tlofoph. TrmifaSh 
Vol. LIU. p. 39a. &,Vol. LIV. p. 134. 

(29) Sicit, t* aijaunt. infuiar. voter. iafeript. notv, eallift. 
tlrtff. xx, p. 493. Panormi, 1769. 

the 
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the reverfe a horfe’s head, under which appears the 
infcription, that is one of the principal objects of 
my attention, in this paper. It will be almoft need- 
lefs to remark, that the horfe’s head is one of the moft 
ufual fymbols on the reveries of the antieqt Cartha-. 
ginian coins. 

With regard to the third chara&er here, taken by 
me for He, I would beg leave to remark, that it is 
the crefcent, or lunated form of the Greek Egfilon} 
which was a figure of that element of a pretty high 
antiquity, though not the (30) firft uied by; the 
Greeks. That it was as early in Sicily as Julius 
Caefar’s clays, has been proved from (31) the coins of 
Entella, coeval with that emperor. And that it was 
known in Italy many years, perhaps Several genera¬ 
tions, before {32) the finifhing ftroke was given ip 
the Roman republic, is. clearly evince^ by a moft 
curious minute Greek fepulchral infcription, publifh» 
ed by P. D. Gianfrancefco Baldini, of which a pa£* 
ticular account will be found in the very valuable 
work referred to here. Nay, in Greece it feems,to 
have a long time preceded this monument.^), as 
may be inferred from two minute infcriptions pre- 
ferved on two antient Greek ftatues of Speufippus 
and Xenocratcs, mentioned by a very learned 
modem author. It may therefore, with fufficient 

(30) Slg. Haverc. D* Lit. Grot. Difart. p. 248,249. in Syllog* 
Scripttr. qui da ling. Grae . ver. at rtSt. pronun . &c. Lugiutr. 
Batavorum, 1736. 

(31J Fil. Parut. La Sieil . num. Tab. cxiv. n. 2, 3. Sig. Hav* 
uW fup* - j * 

• (32) $ 4 g. di Dijertax. Accadtmichdi Cortex, Tom, II. p. 

157. Itt'Roma, 1738. '• • 

( 33 ) Sig. Haverc. ubi fup. p. 248. v' * - '.V ! 

... ' s O a pro* 
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propriety, be fuppofed as ancient as at Ieaft the later 
ages of the Carthaginian empire in Sicily, if not 
much older. That the moft ancient form of the 
Greek Epfilon was alfo fometimes imprefled upon the 
Funic medals of Mens, is rendered inconteftable by 
a moft valuable tetradrachm of that city, published 
(34) by M. Pellerin. The firft letter of the legend, 
on the reverie of that tetradrachm, is the Punic jiin, 
not very accurately taken j and the third is undoubt¬ 
edly the oldeft Phoenician, Samaritan, and Greek 
figure of He or Epfibn t brought by Cadmus out. of 
Phoenicia, and reprefenting, according (3 5) to Euri- 


(34) Pcller. Recuell dt Mcdaill. tte. Tom. Troif. p. 24 . pi. 
88. n. 8. A Paris, 1763. The city of Men®, the Mawd of 
Ptolemy, wasbuilt by Deucetius, kingof theSiculi, butfubjeitt 
to the Carthaginians, from the days of Dionyfius the elder, king 
of Syracuft, to the time of Timoleon, the Corinthian, according 
to Diodorus Siculus 5 in fomepartof which interval, the piece 
I have beep confidering, as well as all others ftmilar to it, was 
probably ftruck. From Mcnse's being a town of tbe Sicnii, 
and inhabited by them and tbe. Greeks, M. Barthelemy infers^ 
that .it never was fubjedl to the Carthaginians, and that there* 
fore the piece in queftion could not pofiibly have made its firft 
appearance there. But the former of thefe afieriions is exprefsly 
contradifled by Diodorus Siculus, and therefore the latter of 
them mutt neceflarily fall to the ground. Of this the learned 
antiquary above-mentioned feems to have been fufficUntly aware. 
When he declares, that he does not give us for detnonftration 
what he has advanced on this head. 1 mutt beg leave here far- 
aherto-remark, that the word AlHO cannot well he tranusted 
Caftra here, as the proper names of cities are generally, if not 
always, pointed out to us, by the legends on the reveries of fuch 
coins. JDiod, Sic* lib. xi. e. 78. Vid. etiam lib. xii. xiir. 
xiv. See the Vmv, Hill* Vol. VII. p. 535. bond. 174?', 

(ac) Euripvk pfcAgath. Tragic, apitd Athen, X)itpM>J*pb> 
lib. x. «* a©. ■ . 

pkles, 
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pities* and • Agathon, in Athenaeus, an. obliquated - 
trident.- That infcription is formed of the very fame 
letters with thofe that conftitute the legend I am con- 
fidering, ; and confequently will admit of the-fame 
interpretation. Nor can this be matter of 'furprize ■ 
to thofe who confider, not onLy that the firil figure -• 
of the Greek Epjikn was (36) borrowed ;from the 
earlier Phoenicians, but likewi.fe that the later form '■ 
of -that element, which was* alfo fufflciently ancient* - 
as- I have here inconteftabiy proved* might likewife 
have been deduced from a later figure of the Phoe¬ 
nician, or Punic,- He, in a country chiefly occupied 
bjr the- Greeks (37),‘Phoenicians,■ and Carthaginians* 
fdr a very' confiderable period* And that this was 
really the cafe, from the legend on the reverie of the • 
coin of which'I am now attempting an interpretation, 
feems abundantly-clear. ’• The -Prince di Torremuzza 
has likewife (38) rendered the antiquity of . this form 
of the Phoenician, or Punic, He j.^ontellable. All : 
which" confiderations being , maturely weighed, and 
due attention-given to the-medals here defcribedj the 
power of the- third element of the legend, : or infcrip-i 
tion, before-me, will appear, I would flatter myfeif$ 
to be fiafficiently afcertained. 

• (36) Edm. ChMhul* Infcript. Sig. Sig. Haverc. ubi fup. 

(37) - Herod ot. Thucyd. Polyb. JDiod. Sic«- Liv, Strab.Orofi 

Zonar. &c. . 

(38) Proiegm. p. 39, 404 From theSicvle-rumc medals 
mentioned in this paper, as well as many 1 others, it feems clearly 
to appear, that the prefix H was never annexed fo the word D 3 V 
AM, FOPVLVS, on the Siculo-Punic coins, as M.Barthelemy 
has been pleafed to afleirt, but tp the proper name of the place- 
Immediately following it. This, if-allowed, muftbe decifiveia fa¬ 
vour of what I have formerly advanced, relative to the powwof 
the character taken by that learned antiquary for He, Wrtfcj me 
fur Mem. Pbnsfaph. Tranfiitf. Vol. LlV.p, 397. 
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If what has been juft advanced fhould be admitted 
by the learned, they will readily allow the oldeft 
forms of He on the antient Siculo-Punic coins, to have 
greatly refembled, or rather to have been almoft per¬ 
fectly the fame with, thofe of that letter exhibited by 
the earlieft Phoenician, Samaritan, Greek, and Etruf* 
can, coins. Nor can any thing be more confonant tQ 
«the faith of hiftory than.fuch a notion. We cannot 
therefore fuppofe He to have refembled any of the 
forms of Mem, or rather to have been represented by 
one of thofe forms, as M. Barthelemy (39), without 
any juft grounds for his opinion, has actually fuppofed, 
as nothing feems more remote from truth than fuch 
a fuppofition. Antient hiftory, antient coins, and the 
reafon of the thing itfelf, notwithftanding his exalted 
merit, and the great figure he fo juftly makes in the 
republic, of ..letters, decide the point in question moft 
.clearly and evidently againft him. 

, ; Nor will it avail him 10. (40) afTert, that the Greek 
coins of Men® differ in feveral refpeCts from thofe 
confidercd by me in this paper } and that the (41) 
workmanfhip of the latter is better than that of the 
pieces which are the ack now 1 edged productions of that 
.city. For that the workmanfhip of feveral of the Punic 
and Phoenician coins is highly finifhed and elegant, and 
that die tafte and genius of thofe coins differ con¬ 
siderably from die manner of thofe ftruck by the 
Greeks and die Romans, will not admit of a doubt. 

(39) Bartbel. In Memoir, deZitterat. idc.dt VAcetdeen. dts la- 
feripu & Bell, lettr. &e. Tom. XXX. p. 409,410,4u* 4 * 7 * 

(40) Barthel. tettrt a Mm/. U Marquis Olivieri, &e, p. 28, 
39. A Paris, J766. 

(4*) Id. ibid. p. a?. 
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The former have not their reverfes diverfified by 
fuch a variety of fymbols as have the latter. The 
Carthaginians, in particular* feem to.have adorned 
their medals with very few fymbols, or types 5 and 
thole foch as were, for the molt part, common to ail 
the cities and-towns fubjedfc to their republic. As . the 
legend therefore, on the reverfe of the niedal I 
Have been-endeavouring to explain, is clear and ex- 
prefs in favour of my explication, and plainly points 
out to us the place where it was ftruck} the above- 
mentioned (42) objections, hinted at. byM. l'Abbd,. 
after-.what has been juft obferved, will fall to ther 
ground of .courfe, and not be allowed, - by the. beft 
and moft compatent judges of the point in queftion, to 
have.the.leaft 1 tendency, to.-invalidate what has been 
advanced in favour-of-my opinian.-- , 

Several curious particulars, not-hitherto touched 
*&on, are deducible from the. coin, or rather my ex¬ 
plication of the coin, I have been confidering. But 
as I‘have already < exceeded the limits propofed to 
njyfelf, when I began this paper, .it is time to con¬ 
clude 5 which 1 fhall beg leave to'do, with alluring 
you, that 1 am, 

Gopd Sir, ' 

Your much obliged, 

and moft obedient, humble fervant, 

John Swinton. 

(4%) Ititr* £ Mtof i Olivier^ £?r. p» ay, $8* a9» 

v -• . X*IiL Extra# 
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'XIII. FxtraSi of two Letters from M. 
MeiTier, of the Royal Academy of Sciences , 
and F. j?. S. to M. de Magalhaens, o« a new 
• Comet: ufranflated by Dr . .Bevis, F. R, S. 


• Read Jan. 24, and‘T"> LEASE, Sir, to inform the;Royal 
.Feb. i, 1771. Society, that I difcovered a new 
Comet, the rothof Jan. inftant, 1771, about eight 
o'clock in the evening; it was between the head of 
Hydra and the Little Dog, over the parallel of Pro- 
, cyon. The pofition whereof *1 determined by com¬ 
paring it' with that ftar, and the ftar.'l in Hydra. 
The obfervations are as follow : 

• A f The roth of Jan. 1771, at 101645 true time. 
nur 1 Right Afcenf. of the Comet xai° 47 16 
.tJol. Declination £ 21 ’*£ 

, f Same night at 41 if 5 

i Right Afcenf. of the Comet 120 24 3 1 
*C?bf. L NTorth Declination 6 4 46 

From which obfervations it appears, ‘that in 
20" of time its motion in right afcenf. was 
,i° 4< ,v and \% f ,3 i f/ in declination : this comet 

was perceived by the bare eye. In the telefcppe its 
nucleus is,bright, of a whitifh complexion, and not 
very well defined, furrounded with an atmofphere 
feveral minutes wide, with a faint tail cor 6 degrees 
long. Its apparent motion among the nxt ftars con- 
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trary to the order of figns, from the equator towards 
the North pole. 

This makes the twelfth Comet I have difcovered 
and obferved in thirteen years paft. 

WITHOUT what I had done the ioth of Ja¬ 
nuary for determining the polition, and forming any 
tolerable conjecture of the direction of the motion of 
the comet, it would have been impofiible for me to 
have found it afterwards; for from the loth to the 
16th the Iky was every night quite clouded, during 
which the light of the comet had extremely abated, 
and its motion decreafed, inlbmuch that between the 
16th and 17th of January the fky clearing, I fought 
for it two hours, without finding it} but though 
with little hopes of feeing it, I fought for it in Perfeus 
and Andromeda. After a world of ufelefs pains 
and look-outs, at length I faw it again, between the 
horns of the Bull, of a very feeble light: and it was 
neceflary to be acquainted with the heavens as well 
as I was, to find where it was j nor have any of our 
aftronomers, as far as I can yet learn, fucceeded in 
their attempts. I obferved it January ioth, 16th, 

, 17th and 20th, on which laft day it was extremely 
clofe to the planet Mars, lefs than a minute of time, 
both in right afoenfion and declination, and its light 
fo languid as to be in a manner extinguifhed by that 
of Mars. Without that excellent telefcope-which 
you procured for M. le Prefident de Saron, I fhould 
not have. perceived it with any of my inftruments. 
Here follow my observations,' which may poffiUy 
turn out the only good ones, and which I intreat 
you to lay before the Royal Society, 

Vol.LXI. P " 177* 
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1771 
Jna. jo! 


iTrueTimc.i 
h ' " 

8 44 24] 
10 16 45 


16 


so 


|R l .Afcenfura|No.I)eclin. 


122 27 46] 

121 47 -i6| 

10 46 3 il 12! 35 3; 
12 48 


13 >9 
7 16 
7 41 
6 27 


40 
2 
21 
l8 
IS 

5 6 

8 56 

9 >9 
9 19 


58 

5 

4 

39 

35 

34 

37 

23 [ 

3 ° 

30 

49 

49 

24 

24 


120 49 16 
120 24 31 
84 3 '7 
84 t 3 ®j 
80 41 58 1 
80 40 28 
80 37 13 
80 35 28 

7 2 5 * 

7 a 5 1 2 
72 47 47 
72 48 17 

72 47 n 
72 47 3 2 


5 

5 21 *5 

5 3 6 5 1 

6 1 


4 37j£ftimat« pofition to $ Hydire. 

j Determined pofition by a# of the 7th mag* 
l then unknown, as alio by & Hydra. • 

By J Hydra. 

47 By the fame # of Hydra, repeated. 

6 14 46: By Procyon. 

22 39 21 By £ the South horn of the Bull. 

22 40 51 By the fame. 

23 45 25' i By Flamfteed'siai of Taurus and the 163 

l of La Caille. 

23 46 51 By the fame. 

By the fame #. 

25 55 25 By a # of the 8th mag. obferved on the mcrid. 
x 25 55 28 By the planet Mars. 

0 25 ^6 47 By the above # of the 8 th mag. 

25 56 46 By the planet Mars. 

25 57 3 By the above # of the 8th mag. 

25 57 4 % M&rs< 


Such are my obfervations, from whence M. Pingre has deduced the following Ele¬ 
ments of its orbit. ' t » • " 

Afcending a t 3. 18 4.2 10 

Indication of the orbit 3 1 2 5 55 t 

• Place of the perihelion 8. 28 22 44. 

Log.of theperihei, dift. 9,722833 
PalTcd the perihei. the aid of November, > wo, at aa» 5 4 « M.T. 
at the royal obferwtory, motiou retrograde. He adds, “ that this 
“comet refembles none of thole whole elements are determined, 
11 on compwkjt its motion with the places of its Perihei and a . it 
it i s eafy toM it was importable to dilcoy’ef it at Pans before 
“ the year 17715 and it may even be added, that it mult frequently 
“have patied in the Sun’s neighbourhood, imperceptible to the 
“ Northern parts of the Earth,” 

XIV. Do 
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3Q^ r . Defer iption and Ufe of a new con - 
ftruBed Equatorial ‘Telefcope or portable 
Qbfervatory^ made by Mr, Edward Nairne, 
London. 


Read Feb, 7,frTp^ H E Inftrument confifts of the fol- 
J7?I • JL lowing parts (lee the annexed Plate* 
*Tab. IV.) a mahogany triangular Stand AAA, and 
three adjufting ferews B B B j a moveable azimuth 
Circle C, which is divided into degrees, and by a vernier 
index to every 6 minutes j above this azimuth Circle 
is the horizontal plate D, to the under part of which 
is fattened the vertical conical axis E j on the middle 
of the upperfurfaee of the horizontal plate, is placed 
a ground glafsLevelF, by which the plate D is let 
parallel, and the pillar E perpendicular to ; the ho¬ 
rizon ; from this plate rife perpendicularly two qua* 
drants G G, one of Which is divided for the latitude 
into ..half degrees, and has a vernier index to 3 mi* 
tiutes; the equatorial plate H, with its hour circle* 
is fupported by the two quadrants GG* its axis of 
motion (which is placed near the hours XII* XII.)' 
pafies through the centers of the quadrants, ana 
carries the index I, pointing to the divided quadrant 3 
the equatorial plate is divided into half degrees, @ind' 
has a vernier index (hewing every 3 minutes of right 
afeenfion or 12 feconds of time j it is figured to t hew 

P 2 both 
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both degrees and time j to prevent mifapprehenfion, 
it may be right to remark that the hours XII. XII. 
ought properly to have been placed according to the 
meridian line* they are here placed otherwife, for 
the convenience of better feeing the meridian dis¬ 
tance {hewn by the vernier j On the upper part of 
the equatorial plate is the plate K j upon this plate 
K, are fixed the two fupporters M M, which fop- 
port the axis N, under which is fattened the femi- 
circle of declination O, divided into half degrees, 
and has a vernier index fubdividing it to 3 minutes; 
on the upper part of this axis, is fixed an achromatic 
Telefcope P, which magnifies about 50 times; to the 
eye End of this Telefcope, is applied a fmall reflecting 
fpeculum making an angle of 45 0 with the axis' 
of the telefcope, whereby objects that are in the 
zenith or any other altitude may be obferved, with¬ 
out putting the body in any inconvenient pofition t 
to the under part of the axis N, is fattened a brafs 
arm carrying the weight Q, which counterbalances 
the telefcope, and the brafs work annexed to it; whiift 
the weights RR counterbalance in like manner the 
whole of the inftrument that is moveable on the 
equatorial axis, fo that whatever pofition the inftru- 
ment is put in, it will there remain, being perfe&ly 
balanced; the four motions of this inttrument may, 
when required^ be moved extreamly flow, by 
means of the indented edges of the circle and fe«* 
micircles, and the ferews or worms to which the 
handles are fixed, viz. that for the horizontal mo¬ 
tion .marked $, called the horizontal handle, that 
marked T the handle of latitude, V the equatorial 
handle, and W the declination handle. 

■ #T*a 
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To adjuft the inftrument for obfervatlon, the firft 
thing to be done is to make the horizontal plate D 
level, by means of the fpirit level, and the three ad¬ 
juring fcrews at the bottom of the ftand 5 this being 
done, move the equatorial plate either with or without 
the latitude handle, until the index on the quadrant 
points to the latitude of the place; and then the e- 
quatorial plate will be raifed, to the elevation of the 
equator of the place, which is equal to the complement 
of the latitude (and which, if not known, may like- 
wife be found by this inftrument, as will appear 
hereafter); and thus the inftrument is ready for 
obfervation. The manner of ufing this inftrument for 
the following obfervations, 1 fhall borrow in part 
from the words of the late ingenious Mr. Short, in 
his defcription of his equatorial telefcope*, which, 
however, differs effentially in conftru&ion from this* 

*Tp fnd the Hour of the Day, and the Meridian oj 

the Place . 

Firft, find from aftronomical Tables, the Sun’s 
declination for the day; and for that particular time 
of -the day; then fet the declination femicircle to the. 
decliniititm of the Sun, taking particular notice whe¬ 
ther it is North, or ; South; and fet the declination 
femicircle accordingly, youthen turn about both the 
horizontal handle and equatorial handle, until you 
find the Sun precifely concentfical with the field of 
the tdefcope; if you have a dock or watch ats 
hand, mark that inftant of time, and by looking upon 
the equatorial plate and vernier index, you will find 

* Vide Phil. Tranf. Yol. XL. ju 24a. 

the 
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the exaevt apparent time of the day, which, com- 
prang with the t^me lhewn by the clock or watch, 
thews how much either of them differ from apparent 
time 5 in this manner you find the hour of the 
day, 

21 ? find the Meridian of the Place . 

[The inftrument remaining as in the laft obfemtion.J 

You firft move the plate K until the vernier on it 
cuts the 1 2 o’clock hour, and, difeharging the fcrew 
to which the declination handle is fixed, turn the 
telefcope down to the horizon, and obferve the point 
which is then in the middle of the field of the tele* 
fcope, or cut by the interfe&ion of the crofs wires* 
and a fuppofed line drawn from the center, qf this 
field, to that point in the horizon, is your meridian 
line, where a mark may be fet tip in order to pre- 
ferve it > you may likewife preferve this line, by the 
azimuth circle, which being made moveable, (hould 
be turned fo as to bring the o of the azimuth plate 
to agree with its vernier, when the telefcope is point¬ 
ed to the meridian j this motion in the azimuth plate 
will be found very convenient, fince you may thus 
recover the meridian line by it, and it will fiiew the 
exadt azimuth of any objedt the telefcope is direSed 
to,‘without difturbing any.other part of the inftru¬ 
ment : the beft time of the day for making this 
obfervation for finding your meridian, is about three 
hours before noon, or as much after noonj the meri¬ 
dian of the place may be found by this method very 
nearly, and, if proper allowance be made for re- 

fradtion. 
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fraction, it may be found to great exa&nefs; this line 
once fettled] will fave trouble afterwards, and is indeed 
the foundation of all aftronomical obfervations. 

find a known Star or Planet at any propofed infiant 1 
of time, whether in the day or night. 

The inftrument remaining rectified as in the laft 
obfervationj fet the declination femicircle to the 
declination of the planet, at the propofed inftant, 
and bring the index of the equatorial plate,, to point 
tty the meridian diftance of the ftar or planet, at the 
propofed inftant if weft ward, or to the complement of 
the meridian diftance if eaftvvard of the meridian. 
(This diftance is. found..by adding together the right 
afcenlion of the Sun in time, and the apparent time 
qf the day, and taking the difference between the 
him and the ftar’s right afcenfion in time? when the 
ftar’s right afcenlion in time is greater than the above 
fum, the meridian diftance will be Eaft 5 when the 
ftar’s. right afcenfion is lefs than the fum, the meri¬ 
dian diftance is Weft.) Having thus let the Inftrument, 
look through the telefcope, you will fee the ftar or 
planet) and if it fhould afterwards get out of the 
field, you*'will eafily- recover" it, by moving the equa¬ 
torial Handle only, provided the ftar is above the 
horizon, becaufe tlic diurnal motion of a ftar is par¬ 
allel to the equator. 

JBy this inftrument moft of the ftars of the fiFit and 
fecond magnitude may be feen even at midday, and' 
the Sunihining bright, as alio Mercury, Venus, and> 
Jupiter) Saturn-and Mars are not fo eafy -to be fee#, 
in the day' time, upon account of the faintnefs of 

their 
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heir light, except when the Sun is but a few degrees 
above the horizon j in the fame manner in the night 
time, when you can fee a ftar or planet, or any new 
phenomenon, fuch as a comet, you may find its de¬ 
clination and meridian diftance or' complement* 
thereof, by turning about the equatorial handle and 
declination handle, untill you fee the ftar, planet, or 
new phenomenon; and looking upon the equatorial 
plate, you find its meridian diftance or complement 
thereto, and upon the declination femicircle its de¬ 
clination. In order to have the other ufes of this 
inftrument, you muft fet it to the hour XII on the 
equatorial plate, and to o on the femicircle of de¬ 
clination, and fet the axis E perpendicular to the 
horizon, and then this inftrument becomes an Equal 
Altitude Inftrument, a Tranfit Inftrument, a Theo¬ 
dolite, a Quadrant, an Azimuth Inftrument, and a 
Level j the manner of applying it to thefe different 
purpofes. is obvious. 

The following is one Example of its Ufes in finding the 
Altitude of any ObjeSt. 

Set o of the femicircle of declination, to agree 
with oof its vernier index, and faftenit there; fix 
likewife the vernier of the equatorial plate to 12 
o’clock, pro degrees} then, having fet the axis E per¬ 
pendicular, by means of. the level F, turn the inftru¬ 
ment about horizontally upon the axis E, and verti¬ 
cally upon the axis of motion of the equatorial plate, 
until tne object appears in the middle of the field $ 
and the Index l- will point out upon the quadrant 



[ ”3 ] 

G, the zenith diftance of the objed, the comple¬ 
ment of which to 90° is its altitude? hence the great- 
eft or meridian altitude may be found, from which 
the latitude of the place may be deduced in the ufual 
manner. 


vol; lxi. Q 
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XV. Experiments to 
Aurum Mofaicum: 
F.R.S. 


Jhm the Nature of 
By Mr. Peter Woulfe, 


Read, Feb. H E Aurum mofaicum is known 

i*? 71, by the names of Aurum mufivum, 

Aurum muiicum, and Purpurina. We can collect 
but very imperfeft ideas of this preparation, from the 
writings of antient and modern chemifts. It is true, 
that the method of making it has been defcribed 
by many.} but no one hitherto has led us into the 
knowledge of its nature, by a fufficient number of 
experiments. It has been much ufed formerly as a 
pigment, butisnow almofi: laid afide, and the Bronzes 
fubftitued in its place. It is fometimes ufed in medi¬ 
cine as a vermifuge, but how improper and uncer¬ 
tain it is for that purpofe, will appear by the follow¬ 
ing experiments. 

The beft preparation deferibed hitherto for making 
Aurum mofaicum, is fet down in the London Dif- 
penfatory, and is as follows. 

Take of tin twelve ounces, of dowers of fulphur 
feven ounces, of fal ammoniac fix ounces, and of 
purified mercury fix ounces j melt the tin, and add 
the mercury to itj and when cold, powder it, and 
mix with it the fal ammoniac and fulphur. Sublime 
the mixture in a matrafs. The Aurum mofaicum 

will 
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will be found under the fublimate,. with fome drofs 
at. the bottom *. 


JEtiology of the Operation .. 

As foon as the mixture grows warm, the tin adts 
on the fal ammoniac, and; fets free its volatile alkali 5 
and this, having a great affinity with fulphur; join® 
with a great part of it rifes in the fublimation, and 
is totally diflipated. The portion of tin, which 
afted on the Sal ammoniac and fet free its volatile al- 
cali, unites with the acid of fait of the fal ammoniac, 
and forms a fait of tin, which fublimes The 
mercury, which was added only in order to divide 
the tin, unites with fbme of the fulphur, and like- 
wife fublimes and forms a cinnabar. The tin which 
remains,, unites with the remaining .Jhlphur, and 
forms the Aurum mofaicum, which is found in-the 
bottom of the matrafs. Inftead of performing this 
operation in a matrafs, I have ufed a glafs retort, fixed 
in a black lead crucible, withfand round it; the 
crucible was.put into a proper furnace, and a charcoal 


* The proportion formely ufed .was equal parts of each, which 
In the quantity of tin here etaployed, viz. § ia, produced only 
5 * jijJ of Aurum mofaicum j whereas the fame quantity of tin 
in the proportion of the London difpenfatory afforded § 16. 
Troy weight was made ufe of in all the following experi- 

merits. t m v 

It Sulphur combined" with volatile alcah forms & volatile liver 
of fulphur, called by MrJBoyle volatile tindure of fulphur and 

^tVilinga of tin, calx of tin, or tin divided by amalgamation 
with mercury, ■ diftilled with fal ammoniac, &c, dccompofes it,, 
whereby , its add of felt unites with , the tin, and its volatile - 
alkali.is fet.free^ _ 
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XV. Experiments to fbew the Nature of 
.AurumMofaicum: By Mr* Peter Woulfe, 
&R.S. 


Head, Feb. 14 .f |"'t H E Aurum mofaicum is known 

,1771. by the names of Aurrnn mufivum, 

Aurum muficum, and Purpurina. We can collect 
but very imperfect ideas of this preparation, from the 
writings of antient and modern chemifts. It is true, 
that the method of making it has been defcribed 
by many,; but no one hitherto has led us into the 
knowledge of its nature, by a fuiicient number of 
experiments. It has been much ufed formerly as a 
.pigment, but is now almoft laid afide, and the Bronzes 
iubftitued in its place. It is fometimes ufed in medi¬ 
cine as a vermifuge, but how improper and uncer¬ 
tain it is for that purpofe, will appear by the follow¬ 
ing experiments. 

The beft preparation defcribed hitherto for making 
Aurum mofaicum, is fet down in the London Dif- 
penfatory, and is as follows. 

Take of tin twelve ounces, of flowers of fulphur 
feven ounces, of fai ammoniac fix ounces, and of 
purified mercury fisc ounces; melt the tin, and add 
the mercury to it j and when cold, powder it, and 
mix with it the fai ammoniac and fulphur. Sublime 
the mixture^ in a matrafs. The Aurum mofaicum 

will 
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will be found under the fublimate,. with feme* drofs 
at.the bottom*. 

JEtiology of the Operation. 

As foorr as the mixture grows warm, die tin adts 
on the fal ammoniac, and fets free its volatile alkali j 
and this, having, a great affinity with fulphur, joins 
with a great part ofit-fs rifes in the fublimation, and 
is totally diffipated. The portion of tin, which 
afted on the Sal ammoniac and fet free its volatile al- 
cali, unites with the acid of fait of the fal ammoniac, 
and forms a fait of tin, which fublimesj. The 
mercury, which was added only in order to divide 
the tin, unites with fome of the fulphur, and like- 
wife fublimes and forms a cinnabar. The tin which 
remains,, unites with the remaining ^fulphur,' and 
forms the Aurum mofaicum, which is found in - the 
bottom of the matrafs. Inftead of performing this 
operation in a matrafs, I have ufed a glafs retort, fixed 
in a black lead crucible, with' fand round it; the 
crucible was put into a proper furnace, and a charcoal 

* The proportion formely ufed was equal parts of each* which* 
in,the quantity of tin here employed* viz. g 12, produced only' 
£ of Aurum mofaicum 5 whereas the fame quantity of tin 
in the proportion of the London difpcnfatory afforded ^ 

Troy weight was made ufe of in all the following experi¬ 
ments. , 

+ Sulphur combined* 1 with volatile alcah forms a, volatile liver 
of fulphur, called by Mr.,Boyle volatile .tincture of fulphur and 

qjiick lime* , t1 - 

% Filings of tin* calx of tin* or tin divided by amalgamation 
with mercury,~diftilled with fal ammoniac, &c» decompofes it*, 
whereby its acid of fait unites with the tin, and its volatile- 
alkali,is fet. free*. 


Qji 


fircu 
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fire made round it* an adopter was luted to the re¬ 
tort, and to the adopter a quilled receiver $ a long 
vial was fitted to the quill of the receiver, in order 
to hold the liquor that diftilled. 

It will be eafy by this apparatus to perform the 
operation without any confiderable lofs, provided the 
fire be. well regulated. It is neceflary to make a very 
flow fire at firft, in order to condenfe the volatile 
fumes i for a great quantity of air is fet free, when 
the ingredients begin to aft on one another. The fire 
fhould be rather flow for the firfl four or five hours, 
and then gradually encreafed, until the crucible be¬ 
comes moderately red hot3 in which ftate it is tobe 
continued during the reft of the operation, which 
commonly lafts about fixteen hours from the begin¬ 
ning to the end. _ , 

If this operation be performed for the fake of. the 
Aurum mofaicum only, or for its fublimate, it may 
as well be done in a matrafs or body 3 and in that cafe 
there is no great lofs of the fublimate. 

Twelve ounces of tin with fulphur, fal ammoniac 
and mercury in the proportion of the London dif- 
penfatory, prepared in this manner produced, 

33 s* 

* Of volatile liver of fulphur, liquid and dry 142 
Of fublimate found in the retort and l J 
adopter J 

Of Aaram mofaicum 10 

Loft m the operation . 0 


2 o 

0 , 0 - 
X x 


Weight of all the ingredients 


3 3 * 0 0 


* The volatile 'liver, for the moft part, comes over liquid, 
and Is often found in the long vial in form of moft beautiful 
ramifications, which are a cryftaUrzation of the volatile liver- 

The 
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This operation was often repeated, and always 
with fome little variation in the products, owing to 
the management of the fire, which cannot be always 
made alike. 

If this preparation be made with too great a degree 
of fire, the Aurum mofaicum will be partly melted, 
or of a dark colour j and if the fire be not continued 
for a fufHcient time, a portion of the cinnabar and 
fait of tin will remain with the Aurum mofaicum. 

The Sublimate of Aurum mofaicum examined* 

The fublimate, which was obtained in preparing 
the Anrum mofaicum weighing § 13 3 2 was finely 
powdered and digefted with diftilled water fharpened 
with fome acid of fait*, and when cold was filtered; 
more water was added to what remained in the filter, 
by which means it was deprived of its fbluble part. 

•j* The undiffolved part of the fublimate dried, 
and then fublimed in a retort, produced § gl of cin¬ 
nabar, which was of a dark colour, owing to an excels 
of fuiphur; there came over into the receiver a fmall 
quantity of an add liquor, and there was found in 
die retort § f of Aurum mofaicum, which added to 
fihe former quantity makes 116|. 

The fbluble part of the fublimate is compofed of 
tin united to the add of fait; in order to know 
quantity of tin which it contains, a fufficient 
quantity of fixed alcali dilfolved in water was added 

* Salt of tin mixed with water becomes turbid, and a portion 
of the tin precipitates j therefore the acid of lalt was added, to pre¬ 
vent the “precipitation. , ,, 

•y This contains fome ranning mercury ; hut in the iuMuna- 
tion it disappears, and forms cinnabar. 
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to it, by which means the tin was precipitated ; this 
precipitate weighed ^ 2 § 7. 

An ounce of tin diflolved in the acid of fait *, 
being precipitated with a folution of fixed alcali in 
water, well wafhed and dried -f^ weighed § 5 f° 

that a precipitate of tin contains only 4 of tin, and 
therefore the ^ 2 3 7 of precipitate obtained from the 
fublimate contain only § 2 3 nearly of tin; this 
being dedu&ed from 12, the quantity of tin ufed 
in the operation, makes § 9 3 $$, which is the real 
quantity of tin contained in the § i6f‘of Aurum 
mofaicum obtained in this procefs; therefore § 1 -V 
of Aurum mofaicum contains § 1 of tin, and § 4 W 
of fulphur; for § 9 3 si of tin is to % i6i of Aurum 
mofaicum, as f 1 of tin is to § 1 T 7 y nearly of Aurum 
mofaicum. This will be further illuftrated by other 
experiments. . - , , . ' 

The tin, which was precipitated by adding a .fixed 
alkali to the foluble part of the fublimate, wasdif- 
tilled with iron filings and fixed alkali; but no mer¬ 
cury was obtained. This fbeWs that none of the 
mercury unites with the acid of the fal ammoniac. 

There was no volatile alkaline fmeli produced by 
the addition of fixed alkali to the foluble part of 
the fublimate, though there were an excefs of it 
added 3 which proves that the fal ammoniac was to¬ 
tally decompofed- 

* The vapour* which arifes in diflolving tin in the acid of 
fait, becomes inflammable, when the folution is made in large 
quantity, by means of heat}, the like happens alfo with regard 
to lead. 

f This precipitate, if . dried with too much heat,, takes-fire, 
and burns like a dried plant that contains nitre.. 

The 
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The foluble part of the fublimate of Aurum 
mofaicum produces cryftals of an irregular form, 
which do not deliquefce in the air like all other falts 
of tin, owing chiefly to their having a lefs portion 
of acid, A drop of the folution of this fublimate, 
cryftallifed on a piece of glafs, and viewed with a 
microfcope, has very much the appearance of the 
-cryftals of alum. 

Aurum mofaicum, when well prepared, is of a' 
(hining golden colour, has no tafte, and is not fo¬ 
luble in water. It is not a&ed on by acids, nor by 
fixed or volatile alkalis diflblved in water. If melted 
with an equal quantity of fixed alkaline fait of tartar, 
k forms a liver of the colour of gumbouge, which 
is, for the moft part, foluble in water, and may be 
precipitated by any acid. 

If Aurum mofaicum be diftilled with iron filings, 
no mercury will be obtained. 

It is well known, that tin deflagrates violently with 
nitre* therefore it will not feem furprifing, that the 
Aurum mofaicum fhould have that property in a far 
greater degree, it being a compofition of tin and 
Sulphur *. . 

Sulphur, combined with metallick fubftances, ren¬ 
ders them inactive, as we fee in cinnabar, antimony, 
&c.; therefore Aurum mofaicum well prepared muft 
be a very unfit medicine for worins, 

Aurum mofaicum is often found to have a very 
rough tafte j but that is owing to the fait of tin, 
which has not been fuffidently diffipated in the fub- 
limafion, and, in that ftate it may effectually deftroy 

* May not this fubftance he ufeful i» fire-works, as iffo- 
fulphurated iron i 

worms* 
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worms; but it aiufi: be allowed to be a very uncer¬ 
tain medicine, and perhaps dangerous, as it may con¬ 
tain too fmall or too great a quantity of the fait of 
tin. 

If fait, of tin be good for worms, it would benight 
to afcertain its dofe, and give it in a proper vehicle. 

27 n combined with Sulphur , by Ftifion. 

Four ounces of tin melted and faturated with 
fulphur weighed 3 ; 5, and formed a black fhining 
flaky brittle fubftance when melted. The tin need 
not be made quite red hot for this operation j for, 
when the fulphur is mixed with it, a deflagration 
ehfues, and the mixture grows red hot. In order to 
Saturate the tin with as much fulphur as poffible, it 
muft be added to it at two or three different times. 
The tin, notwithftanding, cannot be, by this means, 
perfectly faturated with fulphur \ for after powdering 
and lifting it, there remains in the lieve a portion of 
the tin, which will flat under the peftle,^ and not 
powder any more, unlefs melted and combined with 
more fulphuri If this operation be done with too 
great a degree of fire, the increafe of weight will not 
be fo confiderable, on account of the great fire, which 
dilfipates lome of the fulphur. 

Four ounces of Aurum mofaicum melted in a 
covered crucible lofes 5 6 of its weight, and becomes 
a mafs lomewhat like melted fulphurated tin, though 
it be not lb Chining, nor fo flaky, but rather more of 
a needle form. If the fufion be repeated two or 
three times, fome of its fulphur will be each time 
diflipated, and have exactly the appearance of ful- 
phurated tin, 

• Aurim* 
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Aurum mofaicum melts much more readily than 
fulphurated tin j and that, becaufe it contains a greater 
quantity of fulphur. , 

Sulphurated tin, by calcination, is totally deprived 
of its fulphur and phlogifton. ^ 4 of tin laturated 
with fulphur, and then carefully calcined weighed 
| 4I, fo that a calx of tin prepared in this manner, 
weighs 4 more than the tin it contains *. _ 

Four ounces of Aurum mofaicum calcined in the 
fame manner, weighed § 3, 5 2 » ^ which, being 
a calx of tin, of the nature of that made with ful¬ 
phurated tin, contains 4 lefs of tin, which 4 being 
deducted, makes § 2, 5 7, 9 1, gr. 4§> the quantity 
of tin contained in § 4 of Aurum mofaicum *f\ An 
ounce of Aurum mofaicum carefully calcined, &nd 
reduced with flux, produced only \ $ and gr. 11 of 
tin: we may conclude from the foregoing experi¬ 
ments, that § 1 of Aurum mofaicum contains more 
than this quantity of tin; but it is well known that 
metaUick bodies, which have been much calcined, 
end efpecially tin end zinc, always lofe in their 
reduction. 

Aurum mofaicum will be of a black colour, if 
too fmall a quantity of fulphur he ufed, and if the 
fire be too ftrong and too long continued *h. 

* All metallick fubftances, and even zinc, thohgha good deal 
of it diffipates in flowers, increafe in weight by calcination.. 

f It is almoft impoffible to calcine Aurum mofaicum, with¬ 
out fo tne Iofs i for it is fo light and fubtil, that it cannot he 
ftirred without diffipating fome of it 5 therefore the quantity of 
tin vrWch jt contains, cannot be exa&Iy ascertained by this 
means.' 

R Beceipts 


Vo*. LXL 
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Receipts for making Aurum Mofaicum ’without Mer - 

airy . 

ift Take 5 8 of granulated tin lifted through a 
fine fieve, and mix it well with § 6 of fulphur, and 
? 4. of fal ammoniac; put the mixture into a matrafs 
w body, and calcine it for fix or feven hoars. The 
Aurum mofaicum hereby obtained is not of fo bright 
a colour, as that made in the ufual manner j and 
that, on account of the tin not being fufficiently divi¬ 
ded* in order to unite well with the fulphur. 

2 d Take § 8 of tin reduced to a calx by calcina¬ 
tion, and mix it well with § 7 of fulphur, and J 4 
6f fal ammoniac; calcine it as the former. This 
makes a good coloured Aurum- mofaicum, though 
it be fqund here and there of an unequal colour, 
owing to feme of the tin, which had been too much 
calcined, and thereby prevented from, uniting with 
the fulphur. 

„ ,d. Take f 8 of tin, and faturate. it by fufion with 
fulphur, powder and mix it well with § 5 of fulphur, 
and 5 4 of fal ammoniac; calcine the mixture as be¬ 
fore. This produces a good coloured Aurum mofai- 

cum* 

Receipts for preparing Aurum Mofaicum ,, without Mer* 
cury or Sal ammotttac . 

xft. Take 5 8 of tin, faturate it by fufion with, 
folphur, and mix it with j§ 4.more of fulphur, and 
. calcine W before,, but with, a lefs degree of fire. 
This forms rather a dark coloured Aurum mofai- 
esum, owing to the fulphur.which.melts, and m'great. 
**■ .. meafur e> 
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meafure feparates and fwims on the furface of the fill* 
phurated tin. 

2d. Take § 10 of fulphurated tin, powder and 
mix it well with § 4 of fulphur, and § 2 of fpirit 
of fait} calcine the mixture as the former. This 
forms an Aurum mofaicum of a tolerable good co¬ 
lour. This mixture foon grows warm of it feif after 
being put into the body, and produces a penetrating 
vinous fmell, no ways like that which is afforded by 
difiolving tin in the acid of fait. 

In this operation, part of the tin unites with the 
acid of fait, and is at laffc diflipated in the operation. 

3d. Take § 8 of tin, and faturate it with fulphur, 
powder and mix it with 3; 5 of fulphur} put it into 
a body, and pour on it § 2 of volatile liver of fulphur 
obtained in making Aurum mofaicum, and calcine 
it as fore. This does not make fo good a coloured 
Aurum mofaicum as the former, owing to the fufion 
of the fulphur, which in great meafure feparates from 
the fulphurated tin. Soon after the volatile liver was 
poured on the mixture of fulphurated tin and ful¬ 
phur, it grew fo hot that the body could lcarcely be 
held in the hand. 

4th. Take § 4 of tin, faturate it with fulphur, 
powder and mix it well with § 2 of fulphur, and 
11 of tin diflblved in the acid of fait and cryftallifed; 
calcine it as ufual. This produced § 6§ of very 
good and quite taflelefs Aurum mofaicum, fo that 
§ 4 of tin by its union with fulphur' encreafed in 
weight § 2 

This operation was done in a retort, fo which there 
was luted atri adopter and receiver, in order to collect 

R 2 ' .the 
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the fait of tin, which for the moft part came over 
congealed. 

5th. Take § 10 of fulphurated tin, powder and 
mix it well with § 16 of corrofive mercury fubli- 
mate* put it into a retort, to which an adopter and 
receiver is to be luted, calcine it for fix hours* at firffc 
with a middling fire, and for the laft three hours the- 
retort muft be red hot. 

In this operation, a portion of the tin unites with 
the acid of the mercury fubli mate * and forms the 
fmoaking liquor of Libavius, which difiills for the- 
moft part in a liquid form* the mercury contained 
in the mercury fublimate unites with a fmall portion 
of fulphur (about 4 of its weight), and fublimes in 
form of cinnabar in the top of the retort* the re¬ 
maining tin, having a fufficiency of fulphur, forms 
the Aurum mofaicum, which is found at the bot¬ 
tom of the retort of a moft beautiful fparkling golden* 
colour. 

The reafon for obtaining Aurum mofaicum by this; 
Operation is, that the greateft part of the tin unites 
with the acid of the mercury fublimate, and rifes 
in diftillation * the remaining tin has thereby a fuf- 
ficient quantity of fulphur to form the Aurum mo- 
feicum. 

Some of the foregoing receipts did not well fuc* 
ceed at the firft or fecond trial *. and many other 
experiments, which did not anfwer,. have here been 
emitted. 

From, the foregoing experiments, we may certain¬ 
ly conclude, that Aurum mofaicum is a combination 
of tin and fulphur* it contains bfettet than \ of 
firiphur. It alfio appears that the only ufe- of the.- 

mercury,, 
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mercury is to divide the tinj and that the fal am¬ 
moniac ferves only to prevent the fufion of the ful- 
phur. 

The following proportion will anfwer better than 
that of the London Difpenfatory} for there will be 
a greater produce of Aurum mofaicum, though a. 
lels quantity of mercury and fal ammoniac be ufed* • 

Tin § 12, fulphur 7, fal ammoniac § 3, and 
mercury § 3. 

This proportion yields §17! of Aurum thofai- 
cum, whereas that of the London Difpenfatory gives 
only § 16. 

The foluble part of the fublimate of Aurum mo¬ 
faicum anfwers far better for dying than any folia¬ 
tion of tin j a fmall quantity of it with cophineal will 
dye filk, and efpecidly cloth, of a fine fcarlet colour j, 
filk may be dyed of a fine crimfon colour, by its 
means, with the addition of brazil wood, peach wood,, 
©r braziletto j but with logwood, filk and cloth may 
be made of a great variety of fine purple colours,, 
which feem lafting. _ . 

The property, which this fublimate has of making, 
finer colours than any folution of tin, engaged me to> 
make many trials, with other preparations of tin j, 
and I found, that when tin was united to the acid of 
fait, and diftilled or fublimed, it would produce finer 
colours than any folution or combination of tin, un- 
fublimed or undiftilfed.. 

I mull be excufed for the prefent, for not telling, 
die fealbn of this; it may be difcovered by examin¬ 
ing well the products, which are obtained by making 
the liquor fiiraans of Libavius, ; in the common man¬ 


ner. 

3 


May 
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May not iron and copper, united to the acid of 
fait and fublimed, anfwer better for dying, than 
•other preparations of iron and copper ? 

Moft other metallick lubftances may be after this 
manner more intimately combinedwith a greater 
portion of fulphur than by fufion., Bifmuth is the 
only one, which produced a golden colour, and that 
not fo fine a one as Aurum mofaicum. Iron, cop¬ 
per, lead, and regulus of antimony, produce black 
combinations j arfenic forms a reddifh mafs like real¬ 
gar j zinc does not in this manner, nor in any other 
way that I know, combine with fulphur. 

An Apparatus for making Aurum Mofaicum in the 
cheapejl manner « 

A glafs vefiel cannot be ufed for this operation 
more than once, becaufe it is neceffary to break it, to 
get out the Aurum mofaicum* The following 
utenfil may be employed a great number of times, 
and fave the expence of glafs. 

Take a black lead crucible, N°. 60 j bore a round 
hole in its bottom about three inches diameter j and 
faw off an inch of its upper edge 5 if it has a lip, 
get a round piece of burnt clay, of an inch thick 
or rather more, to fit exactly into this edge; the 
compofition, which is ufed for making paving-tiles, 
anfwcrs very well for this purpofe. In order to 
make ufe of this apparatus, fit the round piece of 
burnt clay to the inner edge of the crucible, by 
means of fome loam foftened with glue, and dry it 
llowly j then turn it upfide down, and lay it m a 
proper furnace on two iron bars. The mixture for 
the Aurum mofaicum is to be put in through the 

round 
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round hole at top, and then covered with an aludel 
and luted j this ferves to colled the flowers and the 
fublimate which rifles. The fire is to be made under 
and all round the crucible, u lb. Troy of Aurunr 
tnoflaicum may be made here at a time ; and when the 
operation is over, the bottom or round piece of burnt 
clay will eafily come out with the Aurum mofai- 
cum. A large crucible may be made ufe of, if a 
larger quantity be required to be made at once. The 
operation cannot fail of fluccefs, provided the fire be 
made of a flufficient flrength, and of an equal degree 
from the bottom to the top of the crucible, which 
is eafily done in a good furnace. The operation is fini- 
fhed in eight hours, unlefs the volatile liver is wanted. 

White arfenic, digefted with a folution of tin in 
the acid of fait, becomes floon black ; it does hereby 
regain its phlogifton, and is reduced to the ftate of 
regulus of arfenic, and will by this means readily 
combine with copper, and other metallick fubftancesi 
which it would not do, without the help of phlogif- 
tic flubflances. This is the moft eafy and ready way 
of reducing arfenic to its metallick form: the arfenic 
may be deprived of the folution of tin, which ad¬ 
heres to it by wafhing it with water. It is to.be 
rdtied flo wly, for other wife it is apt to catch fire. 


A Method of dying Wool and Silk , of a yellow colour , 
•with Indigo ; and alfo with,Jeveral other bhe and 
, red colouring Subjlances. 

THE Saxon blues have been known, fox fome 
time: and are made by difiblving indigo in oil o% 
r ' vitriol,. 
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vitriol, by which means the indigo becomes of a 
much more lively colour, and is extended to fucha. 
degree, that it will go very far in dying. 

A receipt for making the beft Saxon blue will, I 
dare fay, be agreeable to many; I. will, therefore, 
give the following, which produces a very fine colour, 
and never fails of fuccefs. 

Mix | i of the beft powdered indigo, with $ 4 of 
oil of vitriol in a glafs body or matrafs: and digeft 
it for one hour with the heat of boiling water, {hik¬ 
ing the mixture at different times j then add § 12 of 
water to it, and ftir the whole well, and when 
«rown cold filter it. This produces a very rich deep 
colour ; if a paler blue be required, it may be ob¬ 
tained by the addition of more water. The heat of 
boiling water is fufficient for this operation, and can 
never fpoil the colour ; whereas a {and heat,, which 
is commonly ufed for this purpofe, is often found 
to damage the colour, from its uncertain heat. 

Ttyji gn, which has been digefted with a large quan- 
tityoffpicitof wine, and then dried, will produce 
a finer colour than the former, if treated in the 
feme manner, With oil of vitriol. . .. 

'No one, that I know of, has heretofore made ufe 
of the acid of nitre, inftead of the acid of vitriol; 
and it is by means of the former that the yellow 
colour is obtained: it was neverthelefs na,ti*:al ^o-ufe 
iV on account of its known property of making 
yellow" 1 fpots, when dropped on any colOured ploth. 

The acid of fait does' not diflblve indigo, and 
therefore is of no ufe in dying.. 


Receipt 
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Receipt for making the yellow dye. 

Take § i of powdered indigo, and mix it in a 
high glafs vfcfiel, with'§2 of ftrdng fpirit of nitre, 
previoufly diluted with 5 8 of waterlet the mixture 
ftand for a week, and then digeft it in a fand heat 
for an hour or more, and add § 4 more of water to 
it i filter the folution, which will be of a fine yellow- 
colour. 

Strong fpirit of nitre is liable to fet fire to indigo; 
and it is on that account that it was diluted with 
water, as well as to hinder its frothing up. ^ 2§ 
of ftrong fpirit of nitre will.fet fire to 5 ; f of indigo; 
but, if it be highly concentrated, a lefs quantity will 
fuffice. 

If the indigo' be digefted twenty four hours after 
the fpirit of nitre is poured on it, it will froth and 
boil over; but, after {landing a week or lefs, it has 
not that property. 

One part of the folution of indigo in the acid of 
nitre, mixed with four or five parts of water, will 
dye filk or cloth of the paleft yellow colour, or of 
any fhade to the deepefly and that by letting them 
boil more or lefs in the colour. The addition o£ 
alum is ufeful, as it makes the colour more lafting-j 
according as the folution boils away, more water 
muft be added. ' 

None of the*colour in the operation feparates from 
the water, but what adheres to the filk or cloth; 
of confequence this colour goes far in dying. 

Cochibeal, Dutch litmus, orchel, cudbear, aqd 
many other colouring fubftances treated in this tfran- 
ner, will all dye filk and wool of a yellow colour. 
Vol. LXI. S The 
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The indigo which remains undillolved in making 
Saxon blue, and colledted by filtration, if digefted 
with fpiritof nitre, dyes filk and wool of all (hades 
of brown inclining to a yellow. ..... 

Goth and filk may be dyed green with indigo j 
but they muft firft be boiled in the yellow dye,, 
and then in the blue. 


35 V. ACccmt' 
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XVI. Account of an extraordinary Steatoma - 
tous 'Tumour, in the Abdomen of a W o- 
man, by P. Hanly, M. D. Communica¬ 
ted by Charles Morton, M. D. Sec. R» S. 


Received November 8, 1770.. 

Read Feb. 2i, Ty yT R S. Reily, aged thirty fix years, 
1771. pale, tall, flemy, and formerly of 

a healthy conftitution, was brought to bed of a ftrong, 
lively daughter, on the twenty third day of May,* 
1770, in the parifh of St. Anne, Dublin. 

In the fifth month of her pregnancy, £he felt an 
uncommon lump in her ftomach (as (he exprefled 
it), about the fize of a hen-egg, which did not then 
give her much pain or uneafinefs, and (he was in 
hopes that her delivery would carry it off r (he had 
towards the end of her pregnancy frequent reach?- 
ings, (ometimes puked, and became emaciated 1 
three days after (he was brought to bed, (he found 
the lump and Teachings had encreafed j (he became 
very unealy, and fent for me. 

Upon examining her abdomen, I felt a confider- 
able tumour contiguous to her ftomach, which after¬ 
wards had greatly encreafed, and was extended ob¬ 
liquely to her right fide, as low as her navel; it lay 
immediately under the peritoneum and abdominal 
mufcles, and in the progrefs of its encreafe, X could 
S 2 plainly 
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plainly feel one large, and other finaller protuberances 
of a firm fubftance, in fome meafure refembling the 
head and fuperior extremities of a foetus. It could 
be eafily moved from fide to fide, without giving 
her any pain ; but it refilled, and made .her uneafy, 
when I attempted to move it downwards: her ab¬ 
domen appeard plump and full, as if Ihe had not 
been brought to bed ; hut the hypochondres were 
more prominent and diftended, than the region be¬ 
low her navel. I ordered for her the Ample bitter 
infufion with ablbrbent powders, and delayed giving 
deobftruent medicines, till Ihe had recovered her 
ftrength after lying-in. I alfo defired her not to 
fuckle her infant but, as her hulband was poor, fhe 
did not comply, by which means Ihe quickly be¬ 
came greatly exhaufted and emaciated. 

In a fortnight after her delivery, Ihe got up daily, 
walked about her room, fometimes went abroad, 
and continued to fuckle her child i but the Teachings 
returned at intervals, the tumour increaled in fize, 
its protuberances became larger and more diftindt, 
(he was often reftlefs, and in pain at night on lying 
in bed, had a hedtic fever, and daily became weaker 
and more emaciated, with a fharp pinched-up nofe, 
hippocratic countenance, fmall, quick, weak, thread¬ 
like pulfe, iofs of appetite, and night fweats. 

In five weeks after her delivery, the tumour had, 
greatly increafed in all its di men (ions j and its pro¬ 
tuberances,, which to the feel feemed.to referable 
the head, trunk, and extremities of an extra-uterine 
feetus, became more palpable and diftindt, as the 
abdominal mufcles from their diftenfion became 
thinner. I brought , ten phyficians, furgeons* and ac¬ 
coucheurs 
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coucheurs to vifit her; and we were all fo much 
deceived as to be of opinion, that the tumour was an 
extra-uterine foetus: however, we were deterred from 
attempting the Caefarean operation, from a convic¬ 
tion that {he was too weak, hedfcical, and reduced, 
to encourage any hopes of her recovery, in cafe it 
had been performed ; and therefore we determined 
to leave the event to nature, efpecially as we could 
perceive no motion of any particular parts of the 
tumour, though it had greatly increafed, and as it 
was poflible that it might be fotne other tumour. 

She continued gradually declining} the tumour 
and fymptoms increafing, during May and June;, 
and the twenty-third day of July following, I per¬ 
ceived a fmall fluctuation of water in her abdomen, 
and gave, her an intimation thereof, which deter¬ 
mined her to procure another nurfe for her infant; 
but the afcites daily increafed, and in nine or ten 
days after, her legs and feet became cedematous, 
her night-fweats ftill continued, though her dropfy 
augmented, and fhc languished under the acute- 
pains, more frequent Teachings, heCtic fever, lofs of 
flrengtb, want of appetite, and reftlefs nights, except 
wbeii flie took an opiate, which often proved a great 
relief and refrefliment to her. 

Her .ppftxtre in bed now was half fitting, half 
lying, which was the only pofition fhe could bear 
without great pain and fhortnefs of breathing- 

About feven days before her death, fhe was feized 
with a fmart lax, which, in a few days, carried off 
part of the fwelling in her left leg} fhe became fome- 
what lighter, and lefs difireffed in her breathing, 
which made her vainly hope, that her difprder might 

be 
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Tjfi carried off in that manner; but the tamomv 
weaknefs, and other fyroptoms encreafed,-till the 
fecond day of September inftant when {he expired. 

After her death, on opening her abdomen, in pre¬ 
sence of {even gentlmen of the faculty, we found 
about a gallon of water, and a large fteatomatous 
’tumour juft under the peritoneum, near three inches 
in thicknefs, feven inches in length from herftomach 
to the obtufe angle of her ribs, and in fome places 
.near five inches in breath from her fternum to the 
■vertebras of her back, full of prominences of dif¬ 
ferent fizes. It was of a hard confiftence, like tallow 
in its anterior part, but fofter pofteriorly, and divided 
by thin membranes into numerous cells, which 
■were diftended with hard and fofter fat; it weighed 
feven pounds, was of an irregular figure, adhered 
to, and comprefled, the anterior part of her ftomach, 
and was ,fo firmly united to the inferior furface of 
the liver, that it could not be feparated from it 
-without force. It prefled and concealed the colon, 
and extended from the ftomach by her liver to the 
right ovarium, and vertebras of her back: the final! 
guts were greatly fqueezed, and moftly forced to¬ 
wards the left fide j and the anterior lobe of her 
liver was fo comprefled between the diaphragm and 
tumour, that it appeared flattened, fmaller than 
ufual, and in a withered, decaying ftate. 

Them was nothing preternatural in the matrix, or 
any of the other bowels; but they were greatly 
comprefled, and the tumour, from its membranes 
and contained fat, feemed to be a produ&ion and 
diftenfion of that part of the omentum, which ad¬ 
heres to the ftomach, although if reached and ad¬ 
hered 
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hered to. the right ovarium, liver, aorta, and colon,,- 
as well as to the ftomach. 

The operator was for fome time in fearch of the 
colon, before he found it, adhering to, and almoft 
forming a part of,, the pofterior edge of the tumour,. 


Dublin j. 
Sept. 6, 1770. 


P. Hanlj?,,il£ZX 


xm. Ai 
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Received February 4.' 

XVII. A Letter from Dr. Ducarel, F.R.S• 
and F. S. A. to Dr. William Watfon, 
M. D. and F. R. S. concerning Chefnut 
Frees \ with two other Letters to Dr, 
Ducarel, on the fame SubjeB, 

Sir, 

Read Mar. s,TN a letter addrefled to you, on the 
177 X * X trees whfch 3X6 fuppofcd to be indi¬ 
genous in Great Britain, published in the Philo* 
jophicalTranfaStiom *, the Hon. Mr. paines Barring¬ 
ton has attacked a prevailing notion among the 
learned j that chefnut trees are the native produc¬ 
tion of this kingdom. Mr. Barrington argues that 
they are not; and his reafonings on this, are now to 
be confidered. 

In my Anglo-Norman Antiquities, p. 96. I had 
obferved that " many of the old hcmfes (in Nor- 
mandy) when pulled down, are found to have a 
tt g re at deal of chefnut timber about them} as there 
«< are not any forefts of chefnut trees in Normandy, 
«the inhabitants have a tradition* that this timber 
« was brought from England: and there are fome cir- 
« cumftances, which, when rightly confidered, will 

* Vol. LIX# p- 23* 

I 


iC add 
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« add ftrength to this tradition j for many of the old 
*t houfes in England are found to contain a great 
“ deal of this kind of timber: feveral of the houfes 
« in Old Palace Yard, Weftminfter, and in that neigh- 
« bourhood, which were taken down in order to 
<« build Parliament and Bridge-ftreets, appeared to 
'« have been built with chefnut j and the fame was 
« obferved with regard to the Black Swan Inn, in 
“ Holborn, and many other old buildings lately 
« pulled down in different parts of England.." And 
to this I had fubjoined the following account in a 
.note. « Chefnut timber being at prefent rarely to be 
«* found growing in the woods and forefts of Eng- 
« land, many perfons are induced to think that the 
“ fweet chefnut was never an indigenous tree of this 
« ifland: but a little confideration willplainly evince, 
“ that it always was, and is to this day, a native of 
««England. It is generally allowed, that all the 
« ancient houfes in the city of London were built of 
««this timber. Certainly it did not grow far off ; 
« and moft probably it came from fome forefts near 
« the town; for Fitz Stephens, in his defeription of 
« London, written in the reign of king Henry the 
« Second, fpeaks of a large and very^ noble foreft, 
« which grew on the. North fide of it. Rudhall, 
« near Rofs, in Herefordlhire, an ancient feat of die 
« family of Rudhall, is built with chefnut, which 
« probably grew on that eftate; for although no tree 
« of, the kind is now to, be found growing Wild in 
«that part of the country, yet there can be no 
« dou^hut that formerly chefnuts trees were the 
« natural graw.th of the. neighbouring wood lands, 
« fince we find that Rogfr earl of Hereford, founder 
; Voir. tXl T of 
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** of the abbey of Flaxley, in Gloucefterihire, 
« by his charter, printed in Dugdale’s monafticon, 
<* tom. i. p. 884, gave the monks there, the tythe 
«< of the chefnuts in the foreft of Deane, which is 
*< not above feven or eight miles from Rudhall. 
“ The words, are Singulis annis totam decimam cajta- 
« nearum de Dena. In the court before the honfe 
«< at Hagley Hall, in Worcefterihire, the feat of 
** Lord Lyttelton, are two vaft fweet chefnut trees, 
«« which feem to be at leaft two, if not three hun- 
“ dred years old; and Mr. Evelyn, in his Sylva, p. 
«« 232. mentions one, of an enormous fize, at Tortf- 
«« worth, in Gloucefterihire, which hath continued 
(£ a fignal boundary to that manor, from King Ste- 
*( phen’s time, as it ftunds upon record ; and which 
tree is ftill living, and furrounded by many young 
“ ones, that have come up from the nuts dropped 
«by the parent tree. Mr, Evelyn alio affiires us, 
“ that he had a barn framed intirely of chefnut tim- 
“ Her, which had been cut down in its neighbour¬ 
ed hood. In the foreft of Kent, adjoining to Suftex, 
« there ftill remains feveral large old chefnut ftubbs, 
« which were left by the woodmen as termini, or 
“ boundaries, either of parishes, or private property. 
« Befides this, there are to this day, in the North 
« Eaft. pari of Kent, feverallarge woods, confifting 
“ principally iqf chefnut trees and ftubs. la the 
“ pg$h .et Mittqn, near: Sittingborne, ia a -manor 
“ called Norwood Caftenejy, otherwife Chefteney, 
“ from , its fttnation, among chefnut woods, which 
« reach to the highway from London to Dover, and 
« give name to a’hill between Newington and-Sit* 
“ tingbome, it being caHed'Chefntrt Hill, tbe-dhef- 

*’ « • “nut 
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« nut trees growing plentifully on each fide of it, 

« and in woods round it for many miles. And 
« by the particulars for leafes of crown lands in 
« Kent, temp. Eliz. Roll III. N° 8. now in, the 
«Augmentation office, it appears that there is, 

« in the fame parifh of Milton, a wood containing 
“ two hundred and feventy eight acres and. a half, 

*t called Chefton, otherwife Chefhut wood. To 
« conclude, my worthy friend, Edward Hafted, efo; 

« of Sutton atHone, near Dartford in Kent, F.R.S. 

« and P. S. A. affiures me that one of his tenants at 
« Newington, a few years lince grubbed up forty 
« acres of wood, which were intirely chefnut” 

In the very out-fet of the argument, Mr. Barring¬ 
ton impofes upon himfelf, by changing the terms of 
the queftion. “ Since you lent me, lays he to Dr. 

“ Watfon, the fpecimen of foppofed chefnut, which 
« was taken from the old hall of Clifford’s Inn, I 
«« have been at fome pains to examine the authority 
« for the prevailing notion, with regard to this be- 
« ing an indigenous tree” (p; 23.)—but in p. 24. he 
fays, *« I (hall begin by confidejing the proofs, which 
** are commonly relied upon to the Spantjh otjweet 
««chefnut being indigenous in Great Britain”— 
though hot. one word has preceded, though not one 
word follows,- of the Spanifh and the common chef- 
nut being the fame. He then alledges, “ that the 
« Very name of Spanifh, feems ffrongly to indicate 
« tite country from which it was orignally introduced 
" here-(p. 24.) This is furely a ftriking ihftance 
of an inaccuracy of language; the whole confrover^ 
between us- turns only upon that which is commonly 
called the chalhat tree, add which is therefore de- 
T 2 nominated 
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nominated Cafianea Vulgaris , by all the ancient Bo- ■ 
tanifts. It is fo called by Dr. Johnfon in his Mer- 
curius Botanicus: by the fame author, in .his Iter 
Cantianum j and by Blackftone, in his Specimen Botani- 
cum 5 and in this true view of the controverfy, let 
us examine the principal parts of it. 

I have. Sir, in the abovementioned quotation, par¬ 
ticularly noticed a large trad of chefnut woods, to 
continue to this day near Sittingborne, in Kent; in 
oppofition to this, Mr. Barrington fays, that he has 
taken a very minute infpedion of thefe woods j and 
that, “ finding them planted in rows, and without 
« any fcattering trees to introduce them, he is con- 
« vinced that they are not natives.” (p. 27 and 28) 
Such is the argument by which my aflertion is en¬ 
deavoured to be fet a fide. 

1 fhali not here enter into an examination, of the 
four general rules laid down by Mr. Barrington* 
« from whichit may be decided, whether a tree is 
« indigenous or not in any country,” p. 23. That 
I leave to the confideration of two of my particular 
friends, who have entered into the Botanical reafons 
produced by Mr. Barrington, and whofe letters to 
me on this fubjed are hereunto annexed. I con¬ 
fine myfelf to the fad. ** Remember, fays Dr. Plot 
« in his MS. ColkSianea of Kent (in the library of 
“ Edward Jacob, Efq; of Feverfham) the iron oar 
« fmelted in Chefnut wood, in the confines of Borden 
« and Newington.” Dr, Johnfon, in his Iter Cantia- 
num> 1632, (peaks of the Cajianea Vulgaris inter 
Sitttngboume et Rocbe/ler. And this Chefnut wood 
is equally mentioned as early as the &ad of Elizabeth, 
under the title of %uadam Sylva t vpcetta Cbejbenmd& t 
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in a conveyance, which the reader may fee below (i).' 
This wood then is not very modern j and if ever it 
was planted by any human hand, muft have been 
planted two or three ages ago; but it was certainly 
never planted by any human hand j the whole wood 


(i) Ex. Qrig. penes Edw. Jacob Arm. de Fever {ham, S.A.S. 
Nov. 22, 1770. Sciant p’fent. et futur. q’ d ego Georgius 
Clyfforde, p’ochie de Bobbynge in com. Kane. ar. p’ quadam 
pecunie f'umma michi p’fato Georgio p’ Georgium Ffylmer p’ 
manibus folut. unde fateor me fore folut. et content, diffcumqj 
Georgium Ffylmer hered. et exec, et admynyftr. fuos fore 
exonerat. et acquietat. p’ p’fent. dedi conceffi vendidiet hac 
p’fent. carta mea confyrmavi eidem Georgio Ffylmer quinque 
acr. ter. et bofe. five majus five minus feituat. jaceh. et exiften. 
in pochia de Borden in com. p’diflo videl’t adtjttlndam fiJvam' 
ib’m, voc. Cheften woode verfus Weft ad ter. * Garret, gen’s 
verfus Southe ad ter. hered. Alexandr. Cottyej verfus Eft ad 
bofeu hered. Henrici Droumfylde j verfus Northe j Eft et Weft 
ad bofeu Thome Pettenden, verfus North; H’end. et Tenend. 
predia. quinque acr. ter. et bofe. cum omnibus et fyngulis 
fuis p’tin. p’fat. Georgio Ffilmer hered. et affign, fuis ad , opus 
et ufum ipfius Georgii Ffilmer hered. et affign. fuor. imp’p’etu 
Caplitib. d’no feodi p’ fervis inde eis prius debit, et de jur. 
confuet. Et ego p’dia. Georgius Clyfford et hered. mei p’dia. 
quinque acr.. ter. et bolci cum omnibus et fingulis fuis p’tin. 
p’fat. Georgio Ffilmer hered. et affign. fuis contra omnes gentes 
warrantizabimus et imp’petu defendemus p’.p’fentcs. In cujus 
re! teftimonium ego p’diaus Georgius Clyford huic p’fent. cart, 
mee figillum meum appofui; datl vicefitno o&zvo die Maii anno 
regni dSe are Elizabeth dei gra’ Angl. Fraunrie, et Hib. 
Regine fidci defenforis, &c. vicefimo fecundo, 

Georgius Clyfforde, (L, S.) 


Sealed and delivered . 
in the prefence of 

German Wake, & 

Henry Whit head. ' 

; * Sic 0% 
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covers more than three hundred acres of land. In 
one part of Ch^fnut wood, upon the hanging banks 
of Chefnut-ftreet, and in the way from Kay-ftreet to 
Stockbury, are now the remains of large chefhut 
trees and pollards, which were plainly planted by 
the bold irregular hand of nature. 

I had alfo mentioned a grant (or rather a confir¬ 
mation of a grant} made to the abbey of Flexeley, 
which was the tithe of chefnuts in the foreft of 
Dean 5 “ totam Decimam Caftanearum de Dena.” 
But Mr. Barrington objects to the luppofition “ of 

Dena, in the record, meaning the foreft of Dean, 
*« as there are fo many places of the name of Dean 
««in the kingdom.” This however is furely an ob¬ 
jection of no weight. The Ciftertian abbey of Flexe¬ 
ley, or Dene, was actually fituated in tne foreft of 
Dean (2), and was anciently called Flaxlyn abbey 
of St. Mary.de Dean (3). This abbey, together with 
Dean Magna (alias Mitchell Dean), and Dean Pam, 
all lie in the fame hundred with the foreft (the 
hundred of Saint Briannell), and are included in the 
ecclcfisfticai deanery, called Foreft: where, therefore 
can the Dene of Flexely be placed, but at the foreft 
in which it was fituated, and from which it derived 
half of its appellation? And what pretence can a 
Dene in Hampshire, or a Dean in Lancashire, have 
to a place in a record, which relates only to the 
abbey of- Saint Maty de Done, in the foreft of Dean? 
Bat all fuch realbnings are unnecefiary s the point ia 
afcertained beyond toe poffibility of a doubt, by 
Henry the Second’s confirmation of the original 

(a) Tanner's Notitia, p. 147. 

(3) Atkin's Glouccftcrfiuec, p. «88. Edit. 1768. 
r.‘ j g«nt* 
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g rant, which may be feen below (4). The king, by 
lis record, confirms to the monks, locum qui dicitur 

Flexleia 

(4) Flexleyenfis Abbatia, in agro Glouceftrenfi. Carta Henrici 
Normannorum Ducis, Donatorum concefliones recitans 
et confirmans. 

H. Dux Normarmise et comes Andegaviae archiepifc,&c. Salu- 
tem. Sciatis me conceffiffe et confirmaffe Deo et Sandtse Mariae, 
et monachis ordinis Ciftercienfis, pro falute anteceflorum meorum, 
et mea propria, in elemolinam perpetuam, omnes illas dona- 
tiones quas Rogerus Comes Herefordiae eifdem monachis In 
elemolinam dedit, juxta teftimonium cartarum fuarum, fcilicet:, 
locuraquendaro in vaJle Cafliart, quae dicitur Flexleia, ad con- 
ftruendam abbatiam, et totam terram illam quae dicitur Wafta- 
dene, quae fuit Walfrici, et quandam fabricam ferrariam apud 
Edlandam,. et totam terram fub veteri Caftello de Dexia ad 
fartandatn, et illam quae eft aflartata, et quandam pifcariam 
apud Redliam, quae dicitur Newerra, et quoddam pratum in 
Pulmede, et omnia atfiamenta fua in forefta de Dena, et do- 
minicum totum de Dimmoc, et terram illam quae fuit Utbredi 
elerici, et terram Ernaldi, et terram Wolfrici, ita fcilicet, quod 
ipfe Uthredus clericus remaneat in manu abbatis, cum efcambio 
f un, fcilicet duabus virgatis terras quod neraini inde refpondeat 
nifi abbati ; et dimidium nemus apud Dimmoc j et fingulis 
annis totam. decimam Cajlanearum de Dena, et terram illam 
quam adquietavit ipfe Comes Herefordiae de Gaufrido filio pre- 
didli Wulfrici, et aliam quam ipfe Comes adquietavit de Lef- 
&ico* de.Strattra- Quare volo, kc. Nos autem has praedidtas 
donationes- non tantum eis confirmo, fed etiam omnes alias, 
quas idem Rogerus Comes Herefordiae illis in elemofinatn 
daturus eft. Teftibus Rogero Comite Herefordiae, WUlidrao de 
Crivecuer, Ricardo de Huraet, Conftab. Philippo de Colum- 
batiis, Roberto de Ivigum, Willielmo de Angervill,. Willielmo 
$umin*. apud Eveflum. 

Cart* Antiq*, Ntnn* 4* 
Carta regis Henriei Secundi. 

- H&iritrus* Dell gratia,. Rex Angliae, et Dux Normannie et 
Acq^itahnlasi. « Comes Andetgavi-ae, Archfcpifcpis, Jec.. et 
omnibus fid«Mu»- fu 5 s Anglia etNormannis^ tarn praslcntibus, 
5 quam 
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Fkxkia ubi abbatia fundata efi> by the title of Locum 
quondam in forejia de Lend. He afterwards goes on, 

to 

quam futuris, falutem. Sciatis me dedifle et confirmafle Deo et 
Beat® Mari® ct Monachis meis de Dena, quos in propria pro¬ 
tections fufeepi, pro falute mea et anteceuorum meorutn,, in 
elemofioam perpetuam, locum quendam in forefta de Dena, 
•videlicet, totam vallem de Caftiard, et locum qui dicitur Flex- 
leia, ubi abbatia fundata eft de ordine Ciftercienfi, in honore 
beat® Virginia Mari®, pro amore Dei, et pro anima regis Henrici 
avi mei, et Comitis Gaufridi Andegavi® patris mei, et Matildis 
imperatricis matris me®, et aliorum parentum et anteceflorum 
meorum, et pro falute mea, et hsredum meorum, et pro Habi¬ 
litate et pace regni Angli®. Concefli etiam eis et confirmavi 
omnes illas donationes quas Rogerus comes Herefordi® eifdem 
in elemofinam dedit ficut cart® ejus teftantur. Praterea dedi 
eis et confirmavi omnia ailiamenta in eadem forefta mea de 
Dena, feilicet pafturam juvencis fuis et porcis fais, et omnibus 
aliis pecoribus fuis, et Jigna et materiem ad domos fuas et ad 
aedificia fua facienda, et ad alias res ufui fuo neceffarias, fine 
vafto in eadem forefta mea. Et de eadem forefta dedi eis 
.iectmam cajiantarum mtarum, et grangeam qua dicitur Wafte- 
dena, et unam forgeam ferrariatn, ita liberam et quietam et 
operantem, per omnia, ficut me® dominie® forge®. Et totam 
terram fub vetcri caftello de Dene ad fartandam, et illam qu® 
eft affartataj videlicet, centum acras, et quandam pifeariam 
apud Reidleiam, que dicitur Nolwera, et quoddam pratum apud 
Reidleiam, quod vocatur Pulmede j feilicet quatuor acras, et 
. terram quam illis dedit in elemofinam Leuvericus de Staura, et 
grangiam quam eis dedi apud Watlemere, de aflartis meis; 
videlicet, ducentas acras, cum pratis et pafeuis, et omnibus 
aliis aifiamentis, et quatuor acras de Northwoda, et totam 
dominicatum meum de Dimmocb, et quinque virgatar terras 
et difnidiom, piaster dominicatum, et dimidium nemus meum 
de Dimmocb, et dimidium retlum in maim mea, propter aifi- 
amenta hominuib meorum, ea feilicet de caufa, ut monachi 
mei habeant fuam partem nemoris in bene et in pace, et fine 
.omni communione aliorum hominum $ et firmiter pr®cipio» ut 
nullus eos jfuper hoc inquietet. Praterea dedi eis eflartum quod- 
dam fubtus Caftiard, quod vocatur Terra Vnccntn. Hate omnia 
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to give them omnia ajiamenta in eadem forefla mea de 
Dend j and then he particularly fubjoins, et de eadem 
forefla dedi eis Decimam Caflanearum mearum . Gan 
any words pofiibly be more explicit than thefe ? And 
can Mr. Barrington aver againft the teftimony of an 
authentic record?'But, though the Dena of the re¬ 
cord does mean the foreft of Dean, Mr. Barring¬ 
ton has ftill an objection in referve; and afferts that- 
“ there are not the leaft veftiges of any fuch trees in 
* l this foreft atprefent.”(p. 29.) But is Mr. Bar-, 
rington fare there are no veftiges of chefunt trees • 
in the foreft ? Did Mr. Barrington infpeft into every- 
part of this ample area? And did no trees, no 
ftumps, no ftools, efcape his eye in this wide un¬ 
bounded range? But-the felt appears otherwife. 
There are not merely ftumps, not merely ftools, of 
chefnut trees ; but adtuai and abfolute trees of chef- 
nut exifting at this day, in the foreft of Dean. 

In a letter.to me, dated Dec. 10, 1770, from 
the Rev. Mr. William Crawley, refident at, and 
minifter of Flaxley (uncle to Thomas Crawley 
Bovey, Efq; the prefent owner of Flaxley abbey) j 
is the following account:—In this very foreft and 
** near Flaxley is a parcel of land, about three or 

dedi Deo et beat* Mariae et monachis meis Deo devote fervien- 
tibus, habenda et tenenda imperpetuum, foluta et. quieta ab 
omni reguardo et exa&ione fecufari. Qaare volo, &c. Tefte 
Ricardo de Humet, Willielmo de Creveca, Pbilippo de Co- 
lumbariis, Willielmo de Aruervill, apud EveOxam. (Monafticoa 
Anglicinum, Tom. I. p.,884). 

Pat. 22R.II. part 3. m. 16. per Infpex. Vide Cart, antiq* 
N. N. 30. Et/pat. 27 H. VI, par. I. m. 9. 

Von. LXI. U «four 
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«four hundred acres, which is ftill denominated 
** chefnut: though neither chefnut, nor any other 
“ kind of tree is to be feen there, excepting what 
“ we call underwood or coppice, moftly hazel* In- 
«« deed in many places of the foreft, I find chefnut 
“ trees, are (fparingly) to be met with j but within 
«« a few yards of the above fpot, in a wood of my 
«« nephew, are many of remarkable fine growth. 1 * 
But, even if the fait had been as Mr. Barrington hath 
ftated it, the faith of a record attefting the exigence 
of chefnut trees formerly, in the foreft of Dean, was 
furely not to be fuperfeded by the npn-exiftence of 
fuch trees at prefents they might have exifted former¬ 
ly, though they do not exift at prefcnt. And the 
record explicitly allures us that they did exift, and 
as early at leaft as the reign of Henry the Second. 

The chefnut tree, therefore, may ftill claim a na*» 
tural relation, tp this ifland, notwjehftanding the two 
arguments of Mr; Barrington again# it: and if we 
look into this kingdom, we fee the chefnut tree, not 
confined to Sittingbourne woods, or to Dean foreft - r 

but. fcattered with a free hand, through many parts 
thereof} {hooting up with all the healthy vigour of 
genuine natives, and giving denomination to feveral 
places amongft us. Thus the chefnut wood of Sit- 
tingbourne, has given the name of Chefnut-ftreet, 
to,the neighbouring road* and the old Sa#pn half 
of the name* Street,, ftrongly imimatea the-other, half 
to be very ancient. The appellation, occurs in the 
firft map, that notices the names of the roads, the 
map of Kent by Morden. In Hertfordftrire is a 
town, called in old writings, Chefton, Chefthuntc,. 
Shefterhunte, and Ceftrehuntj. and Norden (in his- 
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difcription of Hertfordfhire, p. j5,) fays. Cur non 
(5^Cheptun? Caftanetum of Chefle-nut trees ?' 

The Saxons were well acquainted with this tree, 
and, according to Skinner and Lye, called it Cyyrel 
and Cypz-beam j the fame word evidently with our 
prefent Chef-nut. Dr. Johnfon, in his Mermrius 
Botanicus , 1634, remarks the chefnut to have been 
not unfrequent in the woods, as well as in the plan¬ 
tations, of his own times; Caflanea Vulgaris in Jykfc 
nontmttis et viridariis j-—Mr. Dale, in Kvs Hiftory cf 
Harwich, mentions various chefnut trees to be grow¬ 
ing in Stour wood, within the parifli immediately 
adjoining to Harwich. BJackftone, in his Specimen 
Botinicum , p. ifc. speaks Of chefnut trees growing 
in (6) Bui win woods,. between Dartford and Bexley, 
in Kent, plentifully } not twenty mites di-ftant from 
London. Mr. Philtpot, in his VUinre Vantittnm, 
which was printed in 1659, ^ a Y s P- z 3 7 * “ Inhere 

« is a manor, called Northwood Chafteners, which 
■** name complies with the fituatten -5 for it ftands North 
<( from the town, in a wood where chefnut trees 
« formerly grew in abundance.” “ The noble chef- 
«' nut tree, fays Morton, (Northaraptonfhtee, f. $97*). 
« belonging to die Worfhrpful Thomas Tryft, £% 

of Marferd* is the itwgeft of that kind I have any * 
«' where teen; the body -of it is no iefe than ..fifteen 
“ feet eight inches in circumference } and it extends 
* ( its branches propottionably.” “ On the outfide of 
“ the Roman ftation at Tempfe Brough, near Sheffield, 
“in Yorkfbirc, fays Oifafon's Camden, fVpl. II. p. 
41 847.} **, is a large bank, upon which arenu^e trees, 
“ and upon the fide of the bank of the highway,. 

■Is) Chelttft. ( 6 ) Now Baldwyn Woods. 

; • 5 U 2 «there 
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« there grew a chefnut tree that had fcarce any bark 
*« upon it, but only upon Tome top branches which 
** bore leaves j it was not tall, but the bole could 
« fcarceiy be fathomed by three men.” “ There was 
“ ftanding, fays Evelyn (in his Syfoa , Fol. London, 
« iyo 6 > p. 223.) an old and decayed chefnut at 
« Fraiting, in Effex, whofe very Hump did yield 
« thirty fizeable loads of logs. I could produce you 
« another of the fame kind in Glbucefterlhire, which 
« contains within the bowels of it, a pretty wain- 
«* fcotted room, enlightened with windows, and 
« furnilhed with feats, &c.” And to thefe we may 
add two great chefnut trees flouri£hing at Tort,worth, 
in Gloucefterfhire, and at Writtlepark, in Eflexj the 
former is allowed, even by Mr. Barrington, “ to be 
<« the oldeft tree that we have any account of, per- 
«» haps in Europe.” (p. 30.) And thefoUowing de- 
fcription of both, was pubHfhed about twelve or 
thirteen years ago (y) j “ At the feat of the Lord 
“ Dude, atTortworth, in Gloucefterfhire, there is 
« now growing an Englifh chefnut, which meafures 
« fifty one feet about, at the height of fix feet above 
« the ground. This tree divides itfelf, at the crown, 
«into three limbs, one of which meafures twenty 
“ eight feet and half in the girt, and five feet above 
« the crown of the tree. The foil is a foft clay, 
" fbmewhat loomy j the iituation is the North Weft 
« fide of a hill j this tree was ftiled> in King John's 
«time, the great and old chefnut tree atTortworth j 
*« fo it is fuppofed to be now above one thoufand 
‘♦ years old.” 

(7} London Magazine, 1758, p. 48a. 

“ There 
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« There is another ftately chefnut ~(8), but little 
« inferior to that at Torteworth, in Writtle park, 
“ three miles to the left of Ingateflone, in Eflex. 

« The late Lord Petre meafured this tree, and found 
** it forty five feet girth, five feet from the ground •, 
u this vaft trunk fupports a lofty head, which, at a 
«* diftance, affords a noble profpedt, and well de- 
“ ferves to be furveyed by all that admire fuch 
“ wonderful produaions” At Little Wymondley, 
near Hitchin, in Hertfordfhire, is an old decayed, 
cbefnut tree, the trunk whereof (meafured within' 
tbefe two years) was found to be forty two feet cir¬ 
cumference in one part, and forty eight feet in an¬ 
other, as I am credibly informed.(9) , And, to give 
additional force to an argument which is already 
decifive of itfelf, we may obferve, that in the New 
Foreft, there are very many chefnuts irregularly fcat- 
tered among the oaks and other trees; and now to- 
be feen in the road from Limington tp.Southamptom 
In this great abundance of chefnut trees formerly 
among us, we heed not wonder that chefnut timber 
was frequently ufed in old houfes, preferable.to oak;, 
it was then the timber moft efteemed by our joiners 
and carpenters. And, though very tailing, yet it 
has*, been juftly difcredited, in thefe later ages, for 
houfes, becaufe, when it begins to decay, the eon- 
fumption commences at the core, and the heart is 
the firft deftroyed. And we can produce fome 

(SJ In a News Paper, called The Citizen, or General Adver¬ 
tiser,-;Sept.-2l.. 1758. . _ 

(o) 'This tree is uiuate in the grounds, andnear the houle or 
Little Wymondley Bury, late the eftate of Lord Grofvenor,, 
but purcbafed within two or three years by Col, Cracherode. 

proofs,;,, 
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proofs, additional to the many that have been for¬ 
merly produced, of chefnut timber actually em¬ 
ployed in buildings. ** The old houfes in the city 
" of Gloucefter (as the Reverend Mr. Crawley in- 
“ forms me that he has often been allured) are 
te conftrudted of chefnut, derived -affuredly from the 
«* chefnut trees in the foreft of Dean.” In many 
of the oldeft houfes at Feverfham is much'genuine 
chefnut, as well as oak, employed. In the nunnery 
of Davington, near Feverfham (now entire), the 
timber corififts of oak intermingled with chefnut. 
And the great chefnut beam which fupported the 
leads of the cihurch tower at Feverfham, when it 
was lately taken down, was found rotted for many 
feet at the extremity j and had, as it were, a mere 
ihell of found timber remaining about it. 

Thus have I endeavoured, with- all the rcfpedt due 
to genius add truth, to point out fome of the mif-. 
takes into which, J apprehend, Mr. Barrington has 
fallen. I might have dwelt more largely upon the 
antiquarian part: of myfobje&j but the botanical was 
more Immedtately my point. And in the exami¬ 
nation of this, I have /hewn, that the chefnut tree 
flourifhes greatly in this kingdom; that it appears 
wildly fcattered over the face of the country; that 
it was a&ually fettled among us many centuries ago i 
and ufed by trur ancefiors in buildings $ and that it 
was even familiarly known to the Saxons* Alt tbefe 
united evidences Wrongly co-operate to prove it a na¬ 
tive of this jfland, and muft abfolutety be allowed 
to prove it, till Mr. Barrington, or fome other per- 
fob, can ppoduoe -fapdrfer evidence to the contrary. 
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I beg leave to fubmit thefe obfervations to your 
coniiderations j and have the honor to remain* 


Sir, 


Your moft faithful 


humble fervant^ 

Etoftow Commons, &o 4 . Coltee DllCareL 

Jan, 5, 1771. 


XVIII, op 
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XVIII. Copy of Mr. Thorp e’s Letter to 
JDr. Ducarel, concerning Chefnut 'Trees. 


Dear Sir, 

Read March 8,YY A VIN G perufed the Hon. Mr. 

177 *' I f_ Barrington’s letter to Dr. Wation, 
publifhed in the Philofophical Tran factions, I find 
he lays down three or four general rules to determine 
whether a tree is indigenous or not in any country, 
as follows: 

«« X. They muft grow in large maffes, and cover 
«* confiderable tracts of ground j nor muft fuch woods 
« end abruptly by a fudden change to other trees, 
«except the lituation and ftrata become totally 
€e different. 

« II. If the trees grow kindly in copfes, And 
« (hoots from the ftool, it muft for ever continue in 
« fuch 4 wood, unlefs grubbed up, nor is it then 
« eafily extirpated. 

« HI. The feed muft ripen kindly: nature never 
« plants but where a fucceffion may be eafily con- 
« tinued, and in the greateft profufion. 

«< Laftly, many places in every country muft re¬ 
ft ceive their appellation from indigenous trees, which 
« grow there, &c. When the inftances of this are 

** Angular, 


3 
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« Angular, it will prove dire&ly the contrary, as he 
“ hopes to fbew with regard to the chefnut, Sec.” 

In anfwer to his objections, and agreeable to thefe 
his forgeoing rules ; I fhall endeavour to prove the 
chefnut to be an indigenous tree, in this ifland j and 
i ft, Mr. Barrington fays, that he examined the 
woods near Sittingbourn himfelf $ “ and on a very 
*« minute infpedtion of them, found thofe parts which 
<( confift of chefnuts, to be planted in beds or rows, 

“ about five yards diftant from each other j nor are 
there any fcattering trees to introduce them, See.” 

In what wood or woods, he obferved thefe plan-- 
tations, I muft confefs, I am quite at a: lofs to find, 
having never obferved. this regularity in any of the 
woods I have been in j and I very lately afked a per- 
fon who has lived many years in that, neighbourhood, 
deals largely in timber and underwood, and is over all 
thefe woods every year, who told me he knew of 
no fuch regular plantations in any of them ; that the 
chefnut grew intermixed with other trees, as in all 
•ancient woods. 

Indeed, the amazing diftance of the plants from 
each other, which Mr. Barrington mentions, is feme- 
what extraordinary; as the ufual cuftom now, in 
planting fets of chefnut or afh, for hop poles, , is 
about feven. or eight feet diftance, as has been lately 
done by John Cocking Sole, Efq; in his plantation 
: of chefnuts, at Newington. 

. The woods, called the Chefnut woods, the pro- 
jperty of, the Earl of Aylesford, which tie in the 
parishes of Mewington, Borden, and Bobbing, abound 
with thefe trees, which grow promifcuoufly with 
others, both from flubs and ftools of. a large' fize j 
Vol. LXI. : X twenty 
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twenty- acres of which are annually , felled for poles, 

&c. 

Cranbroke Wood, belonging to Mrs, Mercer, in 
Newington, has the chefnut in plenty withother trees, 
which produce poles in abundance,, from, old flubs, 
and ftopls. 

The Squirrel Wood, the property of the .Hon,. 
Mr. Roper, in the parilh of Stockbury,} thofe called 
Long Tun and Binbury, contain plentyof chefnut, 
intermixed .with other trees, in which are very .large 
chefnut pollards j to appearance forae. hundred years 
Handing , which grow on a poor foil, and are quite 
hollow fhells,, having no nourishment but from the 
rind or barks yet throw out plenty of foootsfrom 
the roots. 

I have a farm in the parifh of Stockbury, called; 
Nettlefted, forty acres of which .are tithe free, which 
portion , of tithes belonged to the great monaftery of 
gt;* Adflin,. fituated without the-, walls of Canterbury.. 
Theyi were given in. very ancient times to the ufe 
of the almonary or almonry of that abbey as far 
back as the time of Archbiftiop Walter, in the year 
1193, how long before is uncertain*, and are men- 
honed. by William Thorn, a monk of that houfe, and 
publifhed by Sir Roger Twifden, in the Decern Scrip- 
tores s part of thefe tithes are .woodland, andto this , 
day calledAlmery or Ambr-y-Tanton.. In thiswoocL 
are very old. flools of chefnut,. fome of which are- 
ten feet circumference, and: Hand promifeuoufly with, 
oak,, afh, and other trees.. Thefe ftools .yet pro¬ 
duce very good poles,. which were felled once in my.' 
father’s time, and have twice, fince they have been, 
in my pofleflion.. 
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' 5In fhort, all that vaft range of woods; called Sfock* 
buryvallies, -which-extend* from Xey-fbeet to Bih- 
bury Pound, .produce the chefnut in common with 
other trees-; the woods formerly belonging to the 
abbeyof Lefnes, founded by Richard de Lade, chan* 
cellor and chief-juftice to Henry II. in theparUh of 
Earith, ftill called the Abbey woods, having great 
.plenty' of -chefnut, both timber and ftub Wood, -and 
from the dumps and ftools of large timber 'trees 
formerly felled, which Robls are now quite hollow 
and decayed, except the outward bark or fhell, round 
the browns of which arife many ftools, and-are cut 
for poles at the proper growth. 

Church-wood, in the fdme parilh, -has-‘the like; 
and many others iln this neighbourhood. 

In Wrotham jpalifh above Xemfidg^is & wood 
belonging to a farm, called Cottons, Which hks Chef- 
nut intermixed with other trees. 

I could enumerate ;many- more:in different 'parts of 
this, county, was'it neceflary j and-I make ’rto doubt, 
on due infpe&ion, -the likemay (be -found in Other 
•counties-of this kingdom: 4 t<is moft oert&ift,-the ! chef- 
nut does-not grow ln (every Wood, 'bat ; in ffuthoniy, 
where the foil is adapted to it. dMflbfctnl $rata Will 
'produce diSferCat itrtees'j '&s-fbr exaiifplfe, die -great 
■wood'baited fttfdene, 4 ir the spgdffoes of -Bexley dha 
:North Cray, the woods beyond Rtitfley ’towards 
Farnifighatn, have&fmfe ucrfes-’flOthing but birch, 
fame ionly hazel, &c. fjodden-Wood, Inf he peftilh 
of‘Seal, is irttirely birch. 3 lhe Woods Oft 'the Cold 
Mils, xtf GbfeMeld ia^ 'NoCkbe^t, Wb'-.dtdft sport 
beech 5 and : 4 b 4 fe lii ^e Wedld Of 4 Cefft» updU-k 
clayey foil* 3 ®ce fchtefly dak* 1 

X a * la 
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In anfwer to the third and laft: general rule 5 that 
the nuts of the chefnut tree ripen kindly, and in 
great quantity, is manifeft from the numbers of poor 
people at" Earith, and the adjoining hamlet j going 
into the woods at the proper feafon, and gathering 
fome a quarter, others three Tacks each, to fat their 
hogs, efpecially when pulfe and grain are dear. . It 
is true, the nuts are not fo large as on trees which 
Hand lingle and open to the fun, in parks, courts, 
&c. Even, the oak will not produce acorns in a 
wood, till it becomes an old tree; and then not fo 
large and in fuch plenty as on old trees and pollards 
which Hand open in fields and hedge rows. But 
where the chefnut, as before obferved, ftands Tingle 
and planted for ornament, as in the Wildernefs park, 
the feat of Mr. Prat, in Seal j and in Bradbourn 
park,, the feat of Sir Roger Twilden, Bart, at Eaft 
Mailing, and divers other places, the nuts are large, 
well tafted, and in great plenty, yielding excellent 
food for the deer. “ ' 

It is well known that trees clofe planted in orchards 
will not produce fruit fo large and fair, as in kitchen 
gardens, where they ftand tingle, are often digged 
about, and manured.. 

Mr. Barrington himfelf fays. Dr. Watfon informed 
him, « that in Spain the chefnut trees deftined to 
« produce the . beft fruit, are engrafted upon the 
« wild chefnut 5 and that the French call the com.- 
« mon fort Chataignier, and the improved one 
« Maronier." If fo*, the latter may be the fort which 
are annually brought to England, and told at all. the 
fruit (hops, &c, and are-called Spanish chefnut. 
Mr. Barrington fays, “ the very name o£ Spanifh* 

u feems 
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« feems moft ftrongly to indicate the country from 
« which this tree was introduced here.” But why 
Spanifh ? I do not know that it is any where here 
fo called, and pone of the wood-men know it by 
that name. The old B.otanical writers, John Bauhine, 
Gerhar.d, and Parkinfon, call it Caftanea Vulgaris. 
Cai'par Bauhrne, in his Pinax, Caftanea Sylveftris, 
the common or wild chelnut tree. Ray indeed, in 
his Synopfis,-the 3d Edit, publifhed by Dillenius, 
p. 449, has the following, “ in fylvis quibufdam prope 
“ Sittingburn Cantii oppidum. Sc Woburn Bedfordias, 

«« oblervavimusanfpontaneam,anolimibifatam, nef- 

-“.cimus.” Jt is fomewhat ftrange that fo celebrated 
a Botanift fhould treat of it in fo flight a manner, 
and with feemingty fo little attention, as to men¬ 
tion it only in thofe two places. 

Laftly, Mr. Barrington fays, «* that many places, 

** in every country, mull receive their appellation from 
.« indigenous trees which grow there, See.” 

There are many trees which give few, if any, ap¬ 
pellation to places. It does not therefore follow that 
.they are not indigenous. In ancient time, England 
•abounded more in woods and forefts than at prefent * 
and the oak and afli being then two of the moft 
common trees, occafioned the names of the conti¬ 
guous places and parifhes to receive their derivation. 

Notwithftanding his trial of the fpecimens of oak 
and chefnut, I an) well aflured many old buildings 
were, ahd are, of the latter j efpecially in places 
-where thefe trees flouriflied. When I repaired the 
old-houfeat Nettlefted, in Stockbury, in fa wing, off 
the end of- the. main girder, it was decayed at heart } 

' . , and 
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and pronounced hy the furveyor and carpenter then 
prefent tO'be chefnut, as are the other timbers. 

Cowfted, a very ancient feat in the fame parifh, 
is kitirely of that -wood ; and Dr. Stukely, in his 
letter to the late Lord Hardwick, read at the Society 
■of Antiquaries, and 15 nee published in the Archseo- 
logia, p. 44. fays, “ the curious roof of the large'hall 
*< of the tnanfion houfe at Lefnes is of chefnut, which 
“ no doubt was felled in the abbey woods there.” 

In latter times, the feat called Mount Mafcal, in 
the parilh of North Cray, rebuilt by Sir Comport 
Fitch,, Bart, about fourfeore years lince, the girders 
and iarge timber of which are, as I am well in¬ 
formed, of chefnut felled in the woods adjoining. 

And why Ihould it not have been ufed in build¬ 
ings, feeing it is very durable, and grows to a great 
fize ? witnefs -the .fine trees felled laft futnmer, to¬ 
gether with feme oak and beech, in the park of 
Tenlhurft in this county j poffibly in length of time, 
the chata£teriftick of the chefnut trees decaying 
.inwardly, might be the reafon of the oaks being 
•moftly ufed, as the more durable timber j and the 
former found to turn to -better account for under¬ 
wood and poles j especially when hops came into ufe 
in Henry the Eighth’s time, and.are the beft for that 
purpofe. Even oak, by reafon of its fcarclty and 
deamefs, is now little ufed in pubiick buildings.} /fir- 
timber .altogether fqpplying its place. 

The chefnut tree yet alive in the court at Tort- 
worth, in Gloucefterihire, fuppofed by Evelyn and 
JBradley to;.have been planted in the time of King 
John, may ,poffibly be the oldeft tree of the Jcind 
extant in this kingdom * but is no proof of there 

not 
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not being chefnut trees bfefore that time': Any more 
than the famous tree called Bears oak, in the park at 
Penfliurft abovementioned ; or the well-known tree 
called Fiber's oak, in the pari£h of Farnborough, 
in this county; or that in - Wei beck park, the feat of 
the .Duke of Portland, were fome of the firft trees 
of that kind here planted; the fituation and.orna¬ 
ment of thefe trees protected them from the axe. 

The common elm, Evelyn thinks not to be an. 
indigenous tree, and it may not as it is feldom,. -if 
ever, found growing in woods; but in. road ways,, 
hedge rows, &c.; and not in the North of England, 
though, as Mr. Ray obferves, fome trees are only 
found in the North, ibme in the South, and others 
in the Weft;. neither does the elm, when an old tree, 
flioot kindly from the ftoob 

I agree with Mr. Barrington, that the box tree is 
an-exotick; but the yew is certainly indigenous, as 
I think may be eafily proved, and which he aflents^ 
-to, but doubts whether the euonymus or fpindle tree,, 
and liguftrum or privet; are fo; moft certainly they 
are, as no fhrubs are more common on dry banks; 
arid in hedges,, &c.: but, as he affigns no reafon for 
that not being indigenous, I ftiall dwell no longer 
on. that fubje&i and conclude,. 


Dear Shy. 


Bexley, 

Nov,. 36, 177,0... 


Your moft humble fervant r 


XIX, ExtraB 
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XIX. ExtraB of a Letter from Edward 
Hafted, Efq; F. R. S. and F. S . A. to 
Dr. Du carel, concerning Cbefnut Trees * 


Dear Sir, 

Read March 8, TTN anfwer to Mr. B’s ill rule—I 
• I7?I ' 1 remark, inftances are exceeding 

frequent of woods and coppices breaking off, by a 
fudden change, to other trees, and that where the 
flotation and ftrata are entirely the fame; foinetimes 
without any mark of divifion, and fometimes with 
a ditch only, an old ftub for a boundary, or per¬ 
haps diftinguifhed only, by the difference in the 
growth of the underwood, or the like. It is a 
known fait, that particular forts of trees have grown 
in large trails* and mafles in a country, which have 
been in fucceeding times almoft extirpated from 
thence, either from others being more diligently en¬ 
couraged and preferved, or from the prefent destruc¬ 
tive method of too frequent cutting them down; 

" and only lcattered flubs or trees have remained of 
the fort, thinly difperfed in woods and hedges. The 
wich, elm, maple, and others, are indigenous trees j 
and yet feldom, if ever, grow in large mafles, or 
cover conliderable trails of ground; the real’on of, 
3 , which 
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which- is, they never fhoot from the ftool fo as to 
make any confiderable progrefs. 

As to the 2d—A tree, or particular wood, may 
grow very kindly in a coppice, and yet in procefs 
of time, by the continual felling of the wood, may 
be entirely worn out, when other forts, which bear 
the woodman’s cutting-bill more kindly, will increafe,. 
and overrun the former, fo as to fill every vacancy 
made by it. Befides, there arefome kinds of wood 
which are poifoned, and in time decay by the near 
affinity of others. The afh is a particular inftance 
of this poifonous quality towards other trees. 

As to the 3d rule of feeds ripening kindly j I 
rouft difagree in this too, as I find very few, if any, 
whether indigenous or not, whofe feeds do not ripen 
here fufficient to continue the tree eafily 5 and where 
it is not in profusion, the indigenous tree will be 
found as deficient as fome others,, which are known 
to be other wife. 

Mr. B’s laffc rule, of places taking their name from 
indigenous trees which grow there,, may ferve as 
well to prove all trees whatfoever fo: there being 
but few trees which have grown in Britain, but our 
very ingenious ptymologifts have derived the names 
of fome. places from them.—Singular inftances, I 
own, I do not recoiled. 

All kinds of things in general adopt the name of 
that country where they grow, or are made in the 
greateffc perfection.—Inftances of this are obvious in 
every necefiary of life. The chefnut, whofe fruit 
ripens in Spain in much more perfection than in 
this variable and colder climate, has gained the addi¬ 
tional name of Spanilh to it, among the merchants 
Vol.LXI. Y and. 
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and venders of them, though in the country villages 
the woodmen will yet talk of the growth of this 
right English Chesnut. And as to Pliny’s telling 
us that chefnuts were brought from Sardis to Italy 
long before his time ; that does not make it lefs 
.probable that they might have been the growth of 
Britain, at the very time they were brought from 
thence to Rome. 

The ancient Norman buildings are moftly of 
this wood, which in all probability was fetched from 
this country; moft of the ftone wherewith our mo- 
nafteries and buildings of fuch fort were ere&ed 
came from Normandy. This.feems to have been a 
mutual traffick for fome centuries between the two 
•countries. 

How the notion arofe firft, that the foreft men¬ 
tioned. by Fitz-Stevens to the Northward of London, 
was moftly of chefnut, I do not know, nor could I 
ever find any authority for it; though it continues the 
aflertian of moft literary men. If I might conjecture, 
I.fiiould.think it to have arifen from a blunder and 
miftake of the name of Norwood; there being 
many decayed ftubbs of chefnuts in the archbifbop 
of Canterbury’s Norwood, not far from London} 
which is, no doubt, the place Mr, Miller means, 
when he mentions fuch having been fecn.in the 
neighbourhood of the metropolis. 

Moft antiquarians afiert that Old London was built 
of chefnutthat- this tree grew, near London, has 
been proved, above from Norwood, and may from the 
name, of Ghefhunt,. in, Hertford (hirej that it may' 
have done fo in. former times in great plenty, might 
be jfuppofed from what. I have faid before 5 but. one - 
1 reafon 
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teafon of its decay may be afiigned to the great in- 
creafe of the metropolis, which confirmed moft of 
the chefnut timber near it j and the ftubbs of fuch 
being much fubjedt to decay, few, if any of them, 
could naturally laft to this time, lo as to bring any 
profit to the owner, but have been grubbed up from 
time to time, till they are now almoft totally era¬ 
dicated j and I- think, there is great probability that 
the univerfal decay and deftrudtion of this kind-of 
timber, throughout the realm, appeared in fo ferious 
a light to the ’legiflature, as to give the firft rife for 
our laws for the prefervation of timber in general. 

Oak timber is fo entirely different from chefnut,. 
in the rings and fpaces, which appear when cut. 
tranfverfely, that it is impdflible to miftake the one 
from the other.. 

In a note, p. 96. of the Anglo-Norman anti¬ 
quities,, mention is-made,, of a large tracft of chefnut. 
Woods, near Sittingbourne, in Kent (and in the North* 
Weft part of Eaft Kent, as it fhould be printed), 
which is certainly right; thefe woods are a very large 
tradt, which more or lefs have chefnut ftubbs fpread- 
over the whole fpacc of them.. They extend fome; 
miles, from the environs of the town of Milton,, 
by the old highway (now difufed), leading from 
thence to Maidftone. The general name of the- 
whole tradt, is Chefnut or Cheftney Woods. The. 
4.0 acres mentioned in the faid note to have been* 
grabbed up, were only felled; and were of fuch a 
frze and growth, as to be moftly ufed as timber. On; 
the top of Chefnut Hill between Newington and* 
Sittingbourne, there ftood a chefnut tree, of prodigi¬ 
ous fize, which has been fefled^ within thefe. few* 

Y 2 ' years,, 
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years, the ftool of which may now he feen clofe to 
the high road. 

The production of nature in this vaft traCt of 
woods is lo plain, that it would be abfurd to ufe 
arguments to defend it; nor lhall I bring examples 
of it from other countries, which might be had : I 
lhall only take notice, with Dr. Ducarel, that in the 
ancient forefts of Kent, which lay to the fouth of 
it, adjoining to SulTex and Surry, there remain 
large old chefnut Hubs or brocks, now almoft worn 
out, and perilhed, which are left by the woodmen 
as termini or boundaries, either of parifhes or of 
private property ; which is the univerfal cuftom every 
where made ufe of to diftinguifh the wood of dif¬ 
ferent owners, and are never cut down or altered; 
fo that they mull: have Hood facred to this ufe, from 
the firft introduction of private property into this 
ifland; and were no doubt even then of confide* 
rable age, by their being made choice of for this 
ufe, in preference to any others. 

But to return to the neighbourhood of Milton.— 
The manor of Norwood, within that pariih, is. called, 
in the highelt records we are acquainted with, Nor- 
wood-Cheftney, Chaftney, and Caftney, no doubt 
from the great plenty of chefnut within its bounds, 
even in thofe early times. Nor is this a fingular in- 
fiance of any place in England being named from 
the chefnut tree j Chefhunt, in Suffolk $ and Chefhunc, 
in Hertfordfhi.re, having both their names from the 
plenty of chefnuts near them: the laft of thefe 
places. Chancy tells us, feems in old time to have 
abounded with them * and that moft of the ancient 
houfes in that vili were built of them$ and in the ve¬ 
nerable 
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nerable book of Doomfday, wc have an account of a 
quantityof woodland in this parifh, fufficient for the 
feeding of 1200 hogs, which (hews us that this 
confiderable tradt of wood was of fuch fort, as to 
afford plenty of good food for fwine j as it certainly 
muft be to afford pannage for fo large a number j 
and that thefe woods were chefnuts, may in all pro¬ 
bability be prefumed from the above circumftances. 

The fame venerable record likewife mentions the 
village of Box, alias Boxbury, in Hertfordfhire; 
which, the learned Serjeant tells us, was fo called 
from a large wood, which retains the name to this 
day ; and I have now before me the names of more 
than a dozen parifhes and places, which have taken 
their names from the box tree, and retain it to this 
time. The fir, no doubt, from every evidence that 
can be had of former tiroes, and by the evidence 
of our own eyes, from the numbers of them which 
have been dug up in almoft every part of Britain, 
was an indigenous tree of this county j notwith¬ 
standing Gaefar’s aflertion to the contrary, who ap¬ 
pears to have been but little acquainted with it, 
when he tells us, “ this ifland had every kind of 
« tree the fame as Gaul, except the fir and the 
« beech } ” both of which were in the greateft plenty 
here at that very time 5 the latter was particularly 
fo within the county of Kent, the only fpot he 
might be faid to be acquainted with: and yet, after 
this, no one fure will aflert that either of thefe trees 
are not indigenous; though the former of them is 
entirely extirpated (as the production of nature) from 
the Southern part of Britain, which the chelhut is 
»ot 5 though it is made ufe of as an argument againft 
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its being the natural product of this country. The 
elm shears every mark of its being indigenous j and, 
according to one of Mr. B’s general rules, it muft 
be fo. For there are near 40 places in England, which 
take their name from this tree, moft of which are 
mentioned in the book of Doomfday. 

Whoever has been much acquainted with the 
woods and tradts of ground lying on our Chalky 
Hills, will furely never contend that the yew is not. 
the indigenous growth of this country., l am. 


Dear Sir,- 

Yours, Sec. 


Hundngfield, in Kent, 
Not. 29, 1770. 


Edw. Haded:. 


XX. A 
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XX. A Letter from the Bon. Dairies Bar¬ 
rington, 1F.R.S. to Mathew Maty,, M.B. 
Sec. R. S. occafmed by the, three preced¬ 
ing Letters. 


Dear Sir, 


February 15, 177*. 


Read March 8, T HAVE lately had m opportunity of 
I 77 I * I perufing three, letters from' Dr. Du- 
carel, Mr. Thorpe, and Mr. Hafted, which con¬ 
tend that the fweet chefnut is an indigenous tree 
of this country, and which are intended to be com¬ 
municated to* the Royal, Society. „ . . 

As I do not fee. any reafon for altering the opinions 
which I have happened to form on this fa^£k, _fr°rra 
What is contained in thefe three letters, I flioukf not 
trouble the Society with any anfwer to the contents 
of them, did not Mr. Thorpe contradict, ow. die 
teftimony of another perfon, what I have afferted 

I was an ocular witflefs of. _ ’ 

I muft therefore a fecond time repeat; that the 
chefnut woods near Newington, in, Kent, are placed 
in rows atfour or five yards diftance 
intervening^; and for a 
Mr. Thorpe to the woods on the North 
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church * i as alfo the wood to the eaft ward of the 
great road to Canterbury, immediately after you 
leave the town of Newington. 

I fpent very near a whole day in the examination 
of thefe woods; but I would more particularly re¬ 
fer to the two chefnut plantations above fpecified, 
as they were juft then fhooting from the ftools, • 
when I took this very minute view of them. 

I have already faid, that I am willing to leave the 
point in controverfy, upon what hath been advanced 
on the one fide, and on the other. 

I will only beg leave to ftate a Angle obfervation, 
together with what feems to be an inference that is 
fairly deducible from it, and which is applicable to 
any difputes, with regard to trees being of native 
growth, or otherwife. 

I believe I may fay, that I have been almoft 
in every corner of the twelve Welfh counties j and 
never fitw a beech tree in any of them, which had. 
the leaft pretence to be indigenous. 

I will fuppofe, however, that a wood of any 
given number of acres, with beech in it, was found 
in the central part of the principality j and that thefe 
trees were not planted in rows (as at Newington 
and Sittingborne); but difperfed, as happens in other 
indigenous woods. 

Could it pofiibly be contended, that fuch beech 
trees had. not been introduced by forae planter * 
uotwithftanding it might be proved to be a wood 
of great antiquity ? ' 

* I think, I can depend npon my memory fo far, as to fey 
that the chefmits 1 have alluded to, are at the North Eaft of tbs 
church j but at all events, they are very near to it* 

3 ^ 
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If this was infifted upon, it muft at the fame 
time be conceived, that when the beech maft was 
wafted by the wind to iuch a moffc feledted spot, 
fome preternatural caufe muft have prevented its 
being fown in any intermediate place. 


L am, Dear Sir, 

Your moft faithful 

humble fernnt, 


Dairies Barrington. 


Z 


Vo&..XSC. 


XXI. Jn 
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' deceived November 15, 1770. 

XXI. An Recount of the Nylghau, an 
Indian Animal, not hitherto deferibed: 

By William Hunter, M . D, F. R. S, 


Read Feb. 28, Jt - i JdfGN G the riches which, of late 
l 77 1 ' years, have been imported from 

India, may be reckoned' a fine animal, the Nyl-ghau $ 
which, it is to be hoped, will now be propagated in 
this country, fa as to become one of the rnoffc ufeful, 
Otatleaft one of the moft ornamental beafis of the 
field. It is larger thap#ty.rdminant ^;tha; country, 

-mILLS „ lx#. Irkntiel ♦a Via 


except the 1 ox j its flefh 


delicious j and, if it (hould-prove docile enough to 
,;he eafily trained to labour, its great fwiftnefs, with 
confiderable ftrength, might be applied, one Would 
think, to valuable purpofes. ,. v ';/> • 

/. Good paintings of animate give mhch clearer ideas 
than deferiptions. Whoever looks at the picture, 
which was done under my eye, by Mr. Stubbs, that 
ibS, ammals (fce T 4 B. V.), pitinev'er 
W- i/Mi ..the -.rata mit , where'ver he 
‘ ' ^ * r %er, I fhall at- 
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tempt a defeription of the afilmal$ ind then give as 
much :pf. its hiftory as I hsvfc:been? hitherto able to 
learn. account will.’pe imperfe^fc: yet it will 

give naturalifis fame pleafbre in the mean liine to 

■ ■ know 
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know even a little of a large and elegant animal* 
which has not hitherto been defcribed, or painted. 

At firft fight, the male Nyl-ghau ftrucfc my ima¬ 
gination with being of a middle nature, between 
black- cattle and deer ; fuch an animal as we might 
fuppofe a mule would be, that was the produce of 
thofe two fpecies of beafts. In lize, it is a$ much 
fmaller than the one, as it is larger than the other: 
and in its form there is a very apparent mixture 
of refemblance to both. Its body, horns, and tail, 
are not unlike thofe of a bull 5 and the head, neck, 
and legs, are very like thofe of deer. 

■f 

Colour. The colour, in general, is alh, or grey, 
from a mixture of black hairs and white: tnoft of 
the hairs are half white, and half black; the white 
part is towards the root. The colour of its legs is 
darker than that of its body j the. fame thing may 
be faid of its head, with this peculiarity, that there 
the darker colour is .not general and uniform, but 
fome parts are almoft quite black. In ibme parts to, 
be mentioned hereafter, the hair is of, a beautiful 
white colour. 

Tatrajs- The height of the back, where there is 
a flight eminence over the fhoulder-blade, is four 
feet and one inch; at the higheft part, immediately 
behind the loins, it is only four feet. The general 
length of the trunk, as feen in a fide view, from the 
root of the neck to the pendulous tail, is about 
four feet j which is nearly the height of the animal, j, 
lo that. In a fide view, when it ftands with its legs 
parallel, its back and limbs make nearly three tides 

Z * of 
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oof a fquare, and the ground ‘upon which it ftands 
makes the fourth. 

Round the body, immediately behind the flioulder, 
.it meafurcs four 'feet and ten inches.} and a little 
•more juft before the hind-legs;; hut this laft dimen¬ 
sion, no doubt, will vary confiderably, as it happens 
to be more full or empty of food and drink. 

Hair. The hair on the body in general is 
(thinner, more briftly, and ftronger, than on our black 
cattle.* On the belly, and upper part of the limbs, 
iit is longer and fofter than upon the back and fides. 

’ Mane. All along the ridge or edge of the neck 
and back, as far as the pofterior part of the hump 
which is over the fiioulder-blades, the hair is blacker, 
longer, and more eredtj making a fhovt, and thin, 
(upright mane. 

The umbilical and hypogaftrlc regions of the 
belly, .the infide of the thighs, and all thofe parts 
which ace covered by the tail, are white. Thepr#- 
putiurn penis is not marked with a tuft of hair} and 
the flieath of the penis projects very little. 

Testicles. The teflicles are oblong and pen¬ 
dulous, as in a bull* 

'Xuw. , The bones of the tail come down to 
wuibio 4>wo •inches of the top; of the os calcis. The 
end offthe tail is .ornamented with long black hair, 
and likewife with fotnc white, Specially on the in* 
fide. On the infide of the tail, except near its ex* 
trcmity, there is no hair; and on the right and 
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left thefe is a border of long white hair, Which 
makes it on the infide look like a feather. 


Legs. The legs are fmall in proportion to their 
length} more fotban in our black Cattle, and rather 
lefs fo than in our deer. The length of the fore-* 
leg is a little more than two feet and feven inches. 
There is one white fpot on the fore part of-each 
foot, almoft immediately above the large hoofs j and 
another fmaller white fpot before the fmall hoofs; 
above each of the fmall hoofs, there is a remark¬ 
able tuft of long white hair, Which turns round 
in a flat burl. The large hoofs of the fore-teg, 
are of an awkward length. This Was very obfer- 
vable in every one of the five individuals df this 
fpecies which I have ftfen-} yet’it Was fiifpedted fo 
be the effedt of confinement; and the examination 
of the hoof, in the dead animal, proved that it was 
fo. 

f s - __ , 

Neck. The neck is long arid fteneter, as in deer $ 
and when the'head Is tatted, it hafcthe ddiibte hifo 
of the Italte letter S. the Ih'foat, ’fffeite'isa fliielfl- 
like fpot of beautiful white hair} and lower down, 
tHidte begimririg bf 'the neck, -foere 

■is a manedikfc '-lo% fefttek liaib. " — : 


Heao. The bead -is fong and '(tender. From 
the feorns, it rites upwards add backwards to join 
the neck. Its length, from the horns onlyfo tfcfe 
point of the note, Is about one feet two inches and 
thrae; 




[ 174 ] 

Nose. The partition between the noftrils was 
artificially perforated for fixing a cord, or bridle, ac¬ 
cording to the Eaftern cuftom of tying up or lead¬ 
ing horned cattle. The noftrils are very long, in a 
dire&ion almoft parallel to the mouth, and are wideft 
at their anterior end. 

Mouth. The ri&us oris is long; and as far as 
this reaches, the lower jaw is white i lo is the up¬ 
per lip, as far as the noftril. 

Teeth. There are fix grinders in each fide of 
each jaw, and four incifor teeth in each half of the 
lower jaw. The firft of the incifors is very broad; 
and the reft fmaller in gradation, as they are placed 
more outwards or backwards. 

Eves. The eyes in general are dark coloured; 
for all of the conjunSltva that can be commonly feen 
is of that complexion. In an oblique or fide view, 
the cornea, and all that is feen through it, is blue, 
like burniftied fteel. The pupil is oval, or oblong, 
from fide to fide ; and the ins is almoft black. 

Ears. The ears are large and beautiful, above 
feven inches in length, and fpread to a confiderable 
breadth near their end. They are white on their 
edge, and on their infide j except where two black 
bands mark the hollow of the ear with a zebra-like 
variety.' 

Horns. The horns are feven indies long; they 
are fix inches round at their root, and growing 

fmaller 
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fmaller by degrees, they terminate in a blunt point. 
At their root they have three flattened fides, divided 
by fo many angles: one of the angles is turned for¬ 
wards, and conlequently one of the fides backwards. 
This triangular fhape is gradually lefs perceptible 
towards the extremity. At the root there are flight 
circular wrinkles, in proportion to the age of the 
animal. The body and point of the horn is fmooth, 
and the whole of a very dark colour. They rife up¬ 
wards, forewards and outwards at a very obtufe angle, 
with the forehead or face. They are gently bended, 
and the concavity is turned inwards, and a little 
forewards. The diftance between them at the roots 
is three inches and a quarter, at the points fix inches 
and a quarter, and at their raoft hollow middle parts 
lefs than fix inches. 

Food. It eats oats, but not greedily 5 is fonder 
of grafs and hay * but is always delighted with 
wheat bread. When thirfty, it would drink two 
gallons of water. 

Dung. Its dung is in the. form of finall round 
balls, of the fize of a nut-meg; and it pafles a 
quantity of thefe together, with a rafhing found* 

Manners. Though it was reported to have 
been exceedingly vicious, it #as m reality a moft 
gentle creature while in my cuflody, feeroed pleafed 
with, every kind of familiarity, always licked the 

' * General Carhac informs me, that no hay is made in lndia; 
their horfes are fed with grafs frefe cut, and * grain of the 
pulfe kind, called Gram* , 
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hand which either ftroaked, or gave it bread, .and 
never once attempted to ufe its horns ofFenlively. It 
teemed to haye much dependance on it's organs of 
fmell, and fnuffod keenly, and with noife, when¬ 
ever any perfon came within fight. It did fo like- 
wife when any food or drink was brought to its and 
was fo eafily offended with* a fmell, or, fo cautious,., 
that it would not tafte the bread which I offered,, 
when my hand bad. touched oil. of turpentine or 
fpirits *. 

Its manner of fighting is very particular: it was 
obferyed at Lord Clive’.s,. where two males were put 
into a little inclofqre; and it was related to me by his- 
Lordfhip, thus: While they were at a confided 
ble diftarice from each other, they prepared for the- 
attack, by falling down upon their fore-knees ; then 
they fhuffled towards each other with a quick pace,, 
keeping ftill'upon their fore-knees,, and ,when they 
were come within fome yards,, tfyey njade a %ri»g M 
and darted, agginft- each other. 

Allthe time that two of them were in my ftable,.. 
I obferved this particularity, m. that whenever anyr 
attempt was made uppn them, they imnjediately foil, 
down. upon, their fore-knees j. ana fpmetimes they 1 

* Genera! Carnac, infame obfervattans which he favoured 
me with .upon this fubje&» fays, “ All of the deer kind have-; 

°f> fnttlkns ve W I bave.ftw^tes^dp- 

K 1 fe«ed ( .of.tapie.,d^, whom breed, 4 iPf|W »vpn,..*nd t 
“ wHfch they are in-fon^al fond of,.that,if you preftnt them. 
*« apiece dial 1 h*i bem%TO**i*Jthey.will' atft touch ifi. I have 

-mad: the: fame- ohftrvation. of- a, -remarkable fine . toe-goat,, 
“ which accompanied me moft of *my campaigns in India s and» 
“ Aipplied, me with fnUk* and whifh, in gratitude , for her fet— 
‘Vvices, I brought .iron?- abroad. jvith . 

■wouloi 
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Would do fo when I came before them; but, as they 
never darted, I fo little thought this pofture meant 
hoftility, that I rather fuppofed it expreffive of a 
timid or obfequious humility *. 

Female. The Female differs fo much from the 
Male, that we fhould fcarcely fuppofe them to be the 
fame fpecies. She is much fmailer, both in height 
and thicknefs. In her ffiape, and in her yellowifh 
colour, flie very much refembles deer; and has no 
horns. She has four nipples, and is fuppofed to go 
nine months with young. She commonly has one 
at a birth, and fometimes twins. 

The young male Nyl-ghau is like the female in, 
colour, and therefore like a Fawn. 

Species. When a new animal is prefented to 
us, it will often be.difficult, and fometimes impof- 
fible, to determine its fpecies, by the external cha¬ 
racters alone. But when fuch an animal is differed 
by an anatomift, who is a matter in comparative 

* The intrepidity and force with which they dart againft 
any object may be conceived from the following anecdote, of 
t he fi neft and largeft of thofe animals that has ever been feen in 
England. The violence which he did to himfelf, was fuppofed 
to occafion his death, which happened foon after. A poor la¬ 
bouring man, without knowing that the animal was near him, 
and therefore neither meaning to offend, nor fufpe&ing the 
danger, came up near to the outfide of the pales of the in- 
clofure; the Nyl-ghau, with the quicknefs of lightening, darted 
a gain ft the wood work, with fuch violence, that he broke it to 
pieces; and broke off one of his horns clofe to the root. From 
this'piece of biftory and farther inquiry, I . was fatisfied that 
the animal is vicious and fierce in the rutting feafon, how¬ 
ever gentle and tame at other times. 

Vol. LXI. & a 
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anatomy, the queftion is commonly to be decided 
with certainty. 

From the.external marks alone, I fufpe&ed, or 
rather believed, the Nyl-ghau to be a peculiar and 
diftina fpecies. Some of my acquaintance thought 
it a deer. The permanent horns convinced me that 
it was not. Others thought it an antelope. The 
horns, and the fize of the animal, made me fufpedfc 
that it was not. It had fo much of the fhape of 
deer, efpecially the female, that I could not fup- 
pofe it to be of the fame fpecies with our black 
cattle. In rutting time, one of the males was put 
into a paddock with a female of the red-deer: but 
nothing like attraction or attention was obferved be¬ 
tween them. At length, in confequence of the 
death of one of them, I was affured by my brother, 
who differed it, and who has differed with great 
attention almoft every known quadrupede, that the 
Nylghau, is a new fpecies ♦. 

History. Of late years feveral of this fpecies, 
both male and female, have been brought to Eng¬ 
land. The firffc were fent from Bombay, by Goy. 
Cromelen, as a prefent to Lord Clive: they arrived in 
Auguft 1767. They were male and female, and 
.continue to breed every year. Afterwards two were 
brought over, and preferred to the Queen by Mr. 
Sullivan. From her Majefty’^ defire to encourage 
every ufeful car curious enquiry ia natural knowledge, 

* Mr* Fermant, wtoofe hre off natural* hifliory heightens the en* 
joy«a*rbt of art Indepeaideafc fortune* 3a his Synopjis* published 
fince this paper was written* clajfes this animal \IVbite-fioudy 
aa at fjeakss of the jtnithp* \ but he now thinks ifc 
^belongs to aaothsir Gum* mi wiil daih it accotdingly m bia 
edition* 

1 was 
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I was permitted to keep thefe two for fometime; 
which enabled me to defcribe them, and to get a cor¬ 
rect pidture made? and, with my brother’s affiftance to 
diflea the dead animal, and preferve the fkin^and 
fkeleton. Lord Clive has been fo kind to give me 
every help that he could furnilh me with, in making 
out their hiftory; fo has General Carnac, and fome 
other gentlemen. 

At all the places in India, where we have fettle- 
mentSj they are rarities, brought from the diftant in¬ 
terior parts of the country, as prefents to Nabobs 
and great men. Lord Clive, General Carnac, Mr. 
WaUh, Mr. Watts, and many other gentlemen, 
who have feen much of India, tell me they never 
faw them wild. So far as I have yet found, Bernier 
is the only author who has even mentioned them *. 
In the 4th Vol. of his Memoires, he gives an account 
of a journey which he undertook, ann. 1664, from 
Delhi, to the province of Cachemire, with the Mo¬ 
gul Aurengzeb, who went to that terreftrial paradife, 
as it is efteemed by the Indians, to avoid the heat 
of the fummer. In giving an account of the hunt¬ 
ing, which was the Emperor s amulement in this 
journey, he defcribes, among others, that of le Nyl¬ 
ghau i but without faying more of the animal, thari 


* Since the reading of this paper, I have received the fol¬ 
lowing information from Dr. Maty. In the fourth Vo ume 
of Valentyn’s defcription of the Eaft. Indies,. pubMned in Dow 
Dutch, 1127, under the article of Batavia, p. 231, I find 
amongft the uncommon animals kept at the caftle, this lhort 
indication, “ There was a beaft, of the fize and colour of a 

«« Daniflh ox, but lefs heavy, pointed towards the 1 mouthyaih- 

“ g«y s and not lefs than an Elk, whofe name he bore. It 
was a prefent from the Mogul. . 

A a 2 tna * 
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that the Emperor fbmetimes. kills them in fuch 
numbers, as to diftribute quarters of them to all his 
Omrachs? which ihews that they were there wild, 
and in plenty, and efteemed good or delicious food. 

This agrees with the rarity of thefe animals at 
Bengal, Madrafs, and Bombay: for Cachemire is the 
moft northern province of the Empire $ and it was 
on the march from Delhi to that place, that Bernier 
iaw the Emperor hunt them. 

Name. The word Nyl-ghau , for thefe are the 
component letters correfponding to the Perfian, though 
pronounced as if it were written Neel-gaw, lignifies 
a blue cow, or father a bull, Gaw being mafeuline ; 
and the male animal of that name has a good title 
to the appellation, as well from the likenefs he bears 
in fome parts to that fpecies of cattle? as. from 
the bluifti tindt which is very difcernible in the 
colour of his body? but this is by no means the 
cafe with the female, which has a near refemblance, 
as well in colour as in form, to our red deer. The 
Nyl-ghaus which have been brought to England 
have been moft, if not all, of them received from 
Surat or Bombay j .and they feem to be left uncom¬ 
mon in that part of India, than in Bengal ? which 
gives room for a conjecture that they may be indi¬ 
genous perhaps in the province of Guzarat, one 
of the moft Weftern and moft considerable of the 
Hinduftan empire, lying to the Northward of Surat, 
and ftretching away to the Indian ocean. 

A gentleman * who has been long in India, and 
has- an extenfive acquaintance there, has written to 

* Genera! Carnac, who like wife favoured me with the pre- 
cedivg article upon the n3me of the ^nimal, , 

lilS 
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his friends, to colled all the intelligence they can 
pofiibly procure concerning this animal 5 and in 
the courfe of the next year, fome fatisfadory in¬ 
formation may- perhaps be received, from .thence, 
though the natives of that country, he fays, have 
no turn whatever after natural hiftory; and in¬ 
deed are very little inquifitive after any kind of * 
knowledge* 


3£x«. 
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XXII. Ohfervations on the Aphides of Lin- 
nseus, by Dr. William Richardfon, of 
Ripon, Yorkshire: Communicated by 
.William Heberden, M. D . F.R.S . 


Read Mar. 14, HE learned Ltnnaus by bis un- 
1711 " JL wearied application having reduced 

the various productions ot nature into one regular 
fyftero, and clearly diftinguifhed the numerous tribe of 
infedts into their diftinCt dalles and fubdivifions, feems 
to me to have laid a more folid foundation for the 
natural hiftory of thefe minute animals, than any 
other writer who has gone before him. Difficult, 
however, as it is to lay fo firm a foundation, the 
.fuperftru&ure mull fiill be efteemed a more ar¬ 
duous undertaking j as it is eafier to diftinguifh the 
outward form, even of the minuteft infeCts, than 
to difcover their internal nature and difpofition. 
This is a knowledge not to be attained by any fingle 
perfon, be his genius and diligence ever fo great j 
but to bring it to any degree of perfection, will re¬ 
quire the joint endeavours of the curious in alt ages, 
and in all the different parts of the world. From 
which confiderations, I am induced to throw in my 
mite towards promoting fo ufeful an undertaking; 
by reducing my obfervations on this furprizing kind 
of infedt, into a more concife and regular form. 

4 Though 
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Though the Aphides are diftinguifhed by Linnasus 
into more than thirty fpeciesj ftill lam fatisfied, 
from my own obfervation, the diflind fpecies are 
even double that number: nor can 1 altogether ' 
agree with this ingenious author, that there are a • 
greater variety of plants producing Aphides, than * 
there are-different forts of this infed. Where-plants • 
are of a like nature, they are ufualiy frequented by ' 
the fame infedts $ but many of thefe plants will be • 
found to fupport two or more quite different forts. • 
On the peach and nedarine- indeed the Aphides are 
the fame, nor do I find on thefe trees more than one 
fort. The plum tree, oh the other hand, has two 
forts, very-diftind from each other: one of a yel- 
lowifh-green,* with a' round fhort body ; the other 
of a bluifh-green, as it were enameled With white, 
and the fhape more oblong. On the goofberry-bufh 
and currant the fame Aphides may be found j but 
each of thefe is- inhabited by two very different ' 
•fpecies t one being of a dufky green, with a fhort 
plump-body; the other of a paler green, the body 
more taper, -and tranfverfly wrinkled. To thefe in- 
flances I mail further add,, that the rofe-tree fop- 
ports not lefs than three diftind fpecies: The largeft 
of which is, of a deep, green, having long legs of a 
brownifh Cafr, J with'the-joints of a very dark brown, 
as are alfo the horns aria antennae* a fecond fort is • 
paler green, has much fhorter legs, and a more flat 

• body ; the third fort is of a pale red, its body tranf- 
verfliy wrinkled, and is moft frequently on thefweet- 
brier. It not being, however, fo much my inten-, 

• tior* to enumerate the different fpecies- of thefe* in- 
fed^, as tQ give fossae infight into their sextr^ordt- 

»ary 
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sary. nature ; the inftances I have already produced 
will, I flatter ijiyfelf, be thought fufficient. 

The great variety of fpecies which occur in the 
infe&s now under confideration may indeed make an 
enquiry into their particular natures feem not a little 
intricate and perplexed; having them, however, fkil- 
fully reduced under their proper genus, the dif¬ 
ficulty is by this means confiderably diminifhed. 
All the infeds comprehended under any diftind 
genus, we may reafonably fuppole to partake of one 
general nature; and, by diligently examining any of 
the particular fpecies, may thence gain fome infight 
into the nature of all the reft. With this view I 
have chofen, out*of.the various forts of Aphides, 
the largeft of thofe found on the rofe tree; not only 
.as its fize makes it the more confpicuous, but as 
there are few others of fo long a duration. This 
fort, appearing early in the fpring, continues late in, 
the autumn; while feveral are, limited to a much 
fhorter term, in conformity to the different trees 
and plants from whence they drew their nourifh- 
-roent. 

SECTION 2. 

If at the beginning of February the weather hap¬ 
pens to be fo warm, as to^make the buds of the rofo 
.treefwell and appear green; fmall aphides .are fre¬ 
quently to be found upon them, not larger than the 
young ones in fummer, when flrft produced. But 
■there being .no .old ones to be found at this time of 
the year, .which in fummer I had obferved to be 
-viviparous; 1 was formerly not a little perplexed by 

fucht 
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ftich different appearances, and almoft induced to 
give credit to the old dodtrine of equivocal gene¬ 
ration. That fhe fame kind of animal fhould, at 
one time of the year be viviparous, and at another 
oviparous, was an opinion I could then by no means 
entertain. This, however, frequent obfervation has 
at laft convinced me to be fadt j having found thole 
Aphides, which appear early in the fpring, to pro¬ 
ceed from fmall black oval eggs, which were de« 
poll ted on the laft year’s fhoots in autumn: though, 
when it happens that thofe infe£ts make too early 
an appearance; I have obferved the greateft part 
to fuffer from the fharp weather that ufually fucceeds; 
by which means the rofe trees are fome years id 
a manner freed from them. 

Thofe which withftand the feverity of the wea¬ 
ther, feldom come to their full growth before the 
month of April; at which time they ufually begin 
to breed, after twice calling off their exuvi®, or out¬ 
ward-covering. It then appears that they are all 
females, which produce eaoh of them a very nume¬ 
rous progeny, and that without having intercourfe 
with any male infe£t As 1 obferved before, they 
are viviparous j and what is equally uncommon, the 
young ones all come into the world Backwards. 
When they firft comb from the parent, they are en-. 
veloped by a thin membrane, having in this fitua- 
tion the appearnce of an oval egg; which I appre- 
. hend muft have induced Reaumur to fulpeft that 
:the eggs difcovered by Bennet were norhing more 
than abortions. This egg-like appearance adheres 
by one extremity to the mother, while thus young 
®ne therein contained extends the other j by that 
V dl.LXI. Bb means 
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means gradually drawing the ruptured membraine, 
over the head and body, to the hind feet. During 
this operation, and for fome time after, by means 
of fomething glutinous, the fore part of the head 
adheres to the vent of the parent.* Being - thus fuf- 
pended in the air, it foon frees itfelf from the mem-? 
brane in which it was confined, and after its limbs 
are a little ftrengthened, is fet down on fome tender 
£hoot, and then left to provide for itfelf. 

When the fpring proves mild, and confequently 
favourable -to this kind of infect, I have obferyed 
not. only the rofe trees, but various kinds of fruit- 
trees, to be greatly injured by them. Hence I was 
firft introduced to inveftigate the nature of thefe 
infe&s % in order to find out fome expedient, wherej- 
by fo great: an evil might be prevented. Td ayoid 
being tedious hy; defending to particulars,; I fhall 
recommend the following g£ner$l rule, t viz. to lop 
off the infe&edihoots before thefe infers are greatly 
multiplied i -repeating the fame operation before the 
time their eggs are depofited. By the firft pruning, 
you will prevent a very numerous prefent increafej 
by the fecond, may intirely cut off the next 
•year’s fupply. 


SECTION II. 

t- j:..--.. . - . , . • 

In the* fptiag ippntbsi there appear, on the rofe 
tree but ; two generations of Aphides, including 
thofe whkh v imnaediately proceed, from the laft year’s 
eggs; the warmth, of the iunamer adds,, fo much to 
iheir fertility, that; no lefs than five generations fut?- 
iKSld each cffier during that interval- One. iss pror 

‘ dpced 
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duced in May, which twice cads off its covering} 
while the months of June and July each fupply 
two more, which cad off their coverings three or 
four times, according t6 the different warmth of 
the feafon. This frequent change of the outward 
covering is the more extraordinary, as-it is the ofteneft 
repeated when the infedts come the fooneft to their 
growth j which I have fometimes obferved to hap¬ 
pen in ten days, where warmth and plenty of 
nourifhment have mutually confpired. From which 
confiderations, l am thoroughly convinced, thatthefe 
various coverings are not connate with the infect j 
but that they are like, the fcarf-fkin, fucceffively pro¬ 
duced. 

Early in the month of June, fome of the third 
generation, which were produced about the middle 
of May, after cafting off their lad covering, difcover 
four eredt wings, much longer than their bodies ! 
and the fame is obfervable in all the fuceedihg gene¬ 
rations, which are produced during the furnmer* 
months j without however diftinguifhing any diver- 
fity of fex, as is ufual in feverai. other kinds of in* 
fefts. For feme time before the Aphides come to 
their full growth, it is eafy to difcover which of 
them: will have wings, by a remarkable, fulnefs in 
the bread, which in the others is hardly to.be diftin- 
guifhed from the body. When the lad covering is 
rejected, the wings, which were before folded up in 
a very narrow eompafs, gradually extend themfelves 
in a mod furprizing manner, till their dimenfibns are 
at laft- very, considerable. • But thefe. wipged,- ones 
have this further peculiarity, thatche- nut»bef- of 
them does not feem fo much to depend on their 

B b 2 original 
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original ftradfcure, as on the quantity or quality of the 
nourishment wherewith they are fupplied: it being 
frequently obfervable, that thole on a Succulent Shoot 
have few or none with wings among them j while 
others of -the fame generation, on a lefs tender 
branch, are moil of them winged: as if the firft 
rudiments of the wings were com pofed in the former, 
while nature thought proper to expand them in the 
latter, that they might be more at. liberty tofupply 
their wants. 

The increafe of thefe infedts in the fummer time 
is fo very great, that, by wounding and exhaufting 
riie. tender (boots, they would frequently fupprefs 
all vegetation, had they not many enemies which 
reftrain them. To enumerate the variety of other 
infedts, that in their worm and fly ftate are constant¬ 
ly destroying them, would exceed the bounds of 
my prefent defign : there is one, however, fo fingu- 
lar in tjic manner of executing its purpofe, that I 
cannot-pals- it- by without fome further notice. This 
is a very foaall black ichneumon fly, with a flender 
body, and very long antennae j which darts its 
pointed tail into the bodies of the Aphides, at the 
feme time depofiting an egg in each. This egg 
produces- a worm, which feeds upon the contain¬ 
ing infedt, till it has acquired its full growth j when 
it is ufually changed to that kind of fly from whence 
it-fead its origin. In this, a however, it is fometknes 

of fmall black fly, which 
wouiws-Ais worirn* through its {pearl-like habitation s 
and by %tqg one of its. eggs therein, inftead of the, 
forme! fly, produces its own likeuefs. 

i. • 4-iImufl. 
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I muft however further obferve, notwithftanding 
thefe infedts have many enemies, they are-not with-> 
out friends ; if we may confider thofe as fuch, who 
are very officious in their attendance, for the good- 
things they expedt to reap thereby. The ant and 
the bee are both of this kind, colledting the honey 
in which the Aphides abound; but with this dif¬ 
ference, that the-ants are conftant vifitors, the bee 
only when flowers are fcarce. To which let me alfo 
add, that the ants will fuck in the delicious nedtar, ' 
while the Aphides are in the a& of difcharging it 
from the anus; but the bees only colledt it from* 
the leaves, on which this honey-dew has fallen,. 

SECTION nr.. 

In the autumn, I find, three more generations* of 
Aphides to be produced; two of which make their 
appearance in the month of Auguft, and the third 
ufuaHy before the middle of September. As the 
two firft differ in no refpeft from thofe which we 
meet with in fummer, it would be wafting time to 
dwell any longer upon them; but the third, differing 
greatly from all the reft, demands our giving it a 
mcfre ferious attention. -Though all the Aphides 
which have hitherto appeared were females, in this 
tenth generation are found feverai male infedts; not 
that they are by any means fo numerous as the fe¬ 
males, beirig only produced by a fmall part of the 
ibrmer generation. To which I muft further add, 
that* "I* have observed thofe which produce, males,, 
previoufly to have produced a number of females; 
which in; all refpedls r<?femhling thofe; Steady de¬ 
feated. 
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fcribed, I fliall decline taking into any further con- 
fideration. 

The females have at fir ft altogether the fame ap¬ 
pearance with thofe of the former generations; but 
in a few days their colour changes from a green -to a 
yellow, which is gradually converted into an orange- 
colour, before they come to their full growth. They 
differ likewife in another refpeff, at leaft from thofe 
which occur in the furamer, that all thofe yellow 
females are without wings. The male infers are 
however ftill more remarkable j their outward appear¬ 
ance readily diftinguifhing them, from the females 
of this and all other generations. When firft pro¬ 
duced, they are not of a green colour like the reft, 
.but of a reddifta brown \ andjiave afterwards, when 
they begin to thicken about the breaft, a dark line 
along .the middle of the back, Thefe male infedts 
Come to their fall growth in about three weeks 
time, and then caft off their laft covering.; the whole 
inftdt being after this operation ©f a bright yellow, 
the wings only excepted. But they foon change to 
a darker yellow, and in a few hours to a very dark 
brown 5 if we except the body, which is fomething. 
lighter coloured, and has a reddifo caft. They are 
all of the winged fort} and the wings, which are 
white at firft, foon become tranfparent, and at length 
appear like very fine black gauze* 

The males no fboner come to maturity, then they 
copulate with the females* in Which a<& they am 
readily difcov«ced> as they remain in conjunation for 
a confiderable time, and are not eafily difturbed. 
The commerce between them continues the whole 
month, of October, and may, he obfeiryed at all times 

of 
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of the day, though I have found it moft frequent 
about noon, efpecially when the weather is mode-- 
rately warm,,, with the fun overcaft. The females, 
in a day or two after their intercourse with the 
males,. I have obferved to lay their eggs} which 
they ufually do near the buds, when they are left 
to their own choice. Where there are a number 
crowded together, they of courfe interfere with each - 
other; in- which . cafe, they will frequently depofit : 
their eggs on other parts , of the branches, op evea i 
on the fpines with which they are befet. I do not 
however find that the eggs produced - by * thefe in¬ 
fects bear any proportion to the number of young 
ones which proceed 'from- the females of other gene-* - 
rations;, not having obferved anyone infeftte pro¬ 
duce more than-two or three, and .that in appear¬ 
ance with gre^r difficulty; " ’ _ 

Having now- traced - their progrefs through the 
different feafons of the year,, and obferved the vari¬ 
ous metamorphofes which they fucceffively under¬ 
go} 1 cannot help fufpefting the infufficiency of 
human reafon, in fetting any icherae to Which the 
different changes of inlefts may be accurately re- 
4ut?c4i Though the indefatigable Swammerdam 
feems to have been 1 fully convinced that there Is 
no infeft, whofe changes may not be reduced to one 
or other of the four orders he has defcribed $ ftill 
the infeft now under confideration, having at dif¬ 
ferent feafons quite different appearances, cannot, X 
tbihfc, with ffri&nefs be confined to any of them. Ia 
thb they feem' in feme meafure to coincide 

with the-firff drder, though in fummer thofe with 
Wings more properly belong to the fecond*} but in 
• autumn. 



[ 1 9 2 ] 

‘autumn, the males may Teem to come under one or¬ 
der, and the females under another; or, I fhould 
rather think, thefe infers are not clearly .reducible to 
..any order. 

•S ECTI.ON IV. 

Some of the infefts now under confideration .con- 
•tinuing to lay their eggs till the beginning of .No¬ 
vember, I choofe to defer giving a mor.e particular 
account of them, till the feafon for which they feem 
by nature to have been defigned. Thefe eggs are of 
a regular oval figure, being about the tenth part of 
an inch in length, and the twentieth in breadth j 
which, though it may feem a very inconfiderablp 
bulk, is certainly large,for fo minute an infect. When, 
tthey are firft produced, their colour is green* but 
4n .a few days, turns to brown,. and by degrees be¬ 
comes quite black* The covering of .the eggs may 
.be called, thick, if .compared with its fmall fize; 
oovhich at firft is rather of a yielding nature; but, after 
ibeing expofed .to the air, loon contracts a greater 
firmnefs. If this covering is wounded* there ilTues 
.forth a mucilaginous fluid, which is very tranfparent, 
and in appearance pf a uniform .confidence. Thefe 
.eggs adhere firmly to the branches on which they 
jare depofited, by means of fomething glutinous 
.wherewith they are befmeared, and in a xnoft fur- 
prizing manner refill all the jfeverity of tbe winter. 

Though I have juft now obferved, the contents 
.of the eggs to have the appearance of an uniform 
.fluid ; that this cannot in reality be the cafe, fuffici- 
jently appears from the. Aphides they produce in 

the 
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the fpring, without any other aid than the warmth 
of the feafon. Nor is a fingie infedt to be efteemed 
the whole produdt of an egg, fince it has been 
clearly fhewn,; that ten generations fucceed each 
other.? the fipft rudiments'of which muft have been' 
originally in the egg, as the females, have no com¬ 
munication with the -males but in autumn.. The 
wonder: however becomes dill greater, when we con¬ 
sider the number of individuals in each generation j 
thia.beingv ■ I r afti fu lly. convinced, at a medium, not 
lefe »Han fifty... Whoever pieafes to multiply by fifty, 
nine times oyer, may by this means form fome no¬ 
tion of the.great number of infedts produced from 
a fingie egg }:-bi$:yyill at the fame time find that 
number fo jmtnenfe, as to exceed all compcehen- 
fion, and indeed to be little 1 fhort of infinity. How 
far this can be reconciled with any theory of gene¬ 
ration which the ingenuity of man has hitherto in¬ 
vented, may be a contemplation not altogether un¬ 
worthy our curiofity, though I fear it will not turn 
out much to the credit of our reafbning faculties. 

The ancient doctrine of equivocal generation, as 
alfo that from an admixtion of the feminal matter 
of both fexes, being now quite rejected by all mo¬ 
dern naturaliftsj two other opinions feem to have 
fprung up in their ftead* While one party aflerts, 
that the original organization of the feetus exifts in 
the ovary of the female, and that it is vivified by a 
. fubtile fpirit in the fpermatic fluid of the male} the 
other lays it down for a certainty, that the eggs of 
the female are only to be confidered as a proper nidus, 
provided for the reception of thofe minute animal¬ 
cules, with which the male femen is found to 

Vol. LXI. C c ' abound 
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abounds As the former opinion does not appear to* 
have any certain fait to fupport it, we may well fuf- 
pe& an infufficieney in the eaiafe to produce the effeft. 
afligped i but,, fuppofing it adequate to the produc¬ 
tion of one generation,, who can conceive a fubtrle 
fpint to remain in force. for ten generations, and* 
that through all the- various feafons of the year ? 
With regard to the latter, I muft obferve, that die. 
animalcules of Leeuwenhoek being compared with. 
Malpighi’s firft rudiments of the chick,, their refem- 
blance is not fo ftriking as to afford'me the lead 
conviction': hut fhould’we allow thefe. animalcules 
req uifi te to produce the firft generation, how then' 
are the fubfequent nine generations produced with¬ 
out them? Not being able toanfwer thefe queries 
myfelf, nor expecting them to be readily anfwered 
by others j , it feems mod prudent to obferve with 
diligence what nature does, without being-over anxi¬ 
ous to difcover by what means. Let us reft fatisfied- 
in admiring the wonderful effects of generation^ 
while we refer the primary efficient caufe to the e* 
ternal will and power of an Almighty Creator* 
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;XXIV. Defcriftion of a new., Hygrometer.: 
By Mr. John Smeaton, F.R.S. 

jiiead March * 1 »XJT AVI N G fotne years ago attempted 
• 7?I * to make, an accurate and fenfible 

^hygrometer, by means of a hempen cord, of a very 
^conbderable length ; I quickly found, that, though 
it was more than fufficiently fufceptible of .every 
[change in the humidity of the atmofphere,' yet the 
cord was, upon the whole, in a continual ftate of 
lengthening. Though this .change was the greateft 
at firft, yet it did not appear probable that any given 
time would bring it :to a certainty,; and futhermore 
jit feemsd, that, as the .cord grew more determi¬ 
nate in mean length, the alteration by certain dif¬ 
ferences of moifture grew lefs. Now as, on confi- 
dering wood., paper, catgut, &c. there did not ap¬ 
pear to be a likelihood of finding any fubftance 
fufficiently fenfible of differences of moifture, that 
would be unalterable under the fame degrees there¬ 
of; this, led me to confider of a confiru&ion which 
would readilyadmit of an adSuftment; fo that, though 
the cord whereby the inffrument is actuated may 
be variable in itfelf, both as to abfolute length, and 
difference of length under given degrees of moif- 
ture, yet that, on fuppofition of a material depar¬ 
ture from its original feale, it might be readily re- 

ftored 
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ffiored thereto, and in conference that any numbers 
of hygrometers, fimilarly' conftru£ted, might, like 
thermometers, be -capable of fpeaking the fame 
language* 

The two points of heat/ the more' readily deter*, 
minable in a thermometer, are the points of freezing 
and bfailing water. In like manner, to conftru&. 
hygrometers which {hall be capable of agreement, 
it is neceffaky • to eftablifh two different degrees o£ 
a moifture which fhall be as- fixed in themfelves, and- • 
to which we can as readily and as often have re-- 
courfe as poflible. - One point is given by making 
the fubftance perfectly wet, -which feems fufficiently 
determinable j the other is that of perfect dry; hut 
which I do not apprehend to be .attainable with the 
fame precision.’ A • readinefs; to imbibe - wet, io that 
the fubftance may be-foon and fully faturated, and ■ 
alfo a facility of parting with its'moifture, on being 
.expofed- to the fire* to dry 5 at the fame time^that 
neither immerfion in water/ nor a - moderate ex- ■ 
pofition-’to the warmth- of-the fife, fhall ; injure its 
texture j are properties requifite to the firft mover 
of fuch an hygrometer, that in a manner exdudff all 
fubflances that I am acquainted with, befides hempen 
and flaxen- .threads or - cords, and what are c«m~ 


Upon thefe ideas* in the-year 1758 I conftFb&ed 
two hygrometers, as near alike as poflible, in ordec 
that I might have the means - of examining :their 
agreement or disagreement on fimilar or- diramnar 
treatment. The interval or fcale between dryland 
wet, I divided into 100 equal parts, whichHlxall 
the degrees of this hygrometer. The point ofo 
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denotes perfect dry; and the numbers increafe with 
the degrees of moifture to io.o, which denotes per¬ 
fect wet. 

- On comparing them for fome time, when hung 
up near together in a paflage or ftair-cafe, where they 
would -be very little affeded by fire, and where they 
would be expofed to as free an air as pofiible in the 
infide of the houfe, I found that they generally were 
within one degree, and very rarely differed two de¬ 
grees; but, as thefe comparifons necefikrily took up 
fome time, and were frequently interrupted by long 
avocations from home, it was fome years before I 
could form a tolerable judgement upon them. One 
thing I foon obferved, not altogether to my.liking; 
which was,.that the flaxen cords*, which I made ufe 
of, feemed to make fo much refiftance to the entry 
of fmail; degrees of moifture (fuch as is commonly 
experienced within doors in the fituation above- 
mentioned;) that all the changes were comprized 
within the firft 30 degrees , of .the feale.; but yet, on 
expofing them to the warm fleam of a wafh-houfe, 
the index quickly mounted to x 00* I -.was there- 
fore defiroqs of impregnating the cords with fome- 
thing of.a faline nature, which fhould difpofe them 
more forcibly to attrad moifture ; in order, that 
the index might, 'with the ordinary changes of 
moifture in theatmofphere, travel over a greater part 
of the feale of xoo: how to do this in a regular 
and fixed quantity, was the fubjed of many ex¬ 
periments, and fevcral years interrupted enquiry. At 
iaft, I tried the one here- after deferibed, which 
feemed to anfwer my intentions in a great meafure; 
..and though, upon the whole, it does not ap¬ 
pear 
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pear likely that this inftrument will ever be made 
capable of lo accurate an agreement, as mercurial 
thermometers are made to be s yet, if we can re* 
duce all the difagreements of an hygrometer within 
.^th part of the whole fcale, it will probably be of 
ufe in fome philofopbical enquiries, in lieu of in- 
ftruments which have not as yet been reduced to 
any common fcale at all. 

Defcription of the "Hygrometer, 

Fig. i and 2, ABC is an orthographick delinea¬ 
tion of the whole inftrument feen in front in its 
true proportion. 

D E is that of the profile, or the inftrument feen 
edgeways. 

F G, in both, reprefents a flaxen cord, about 35 
inches long, fufpended by a turning peg F, and at¬ 
tached to a loop of brafs wire at A, which goes 
down into the box cover H, which defends the in¬ 
dex, &c. from injury, and by a glafs expofes the fcale 
to view. 

Fig. 3. Ihews the inftrument to a larger fcale, the 
uptight part being (hortened, and the box cover re¬ 
moved j in which the fame letters reprefent the lame 
parts as in the proceeding figures j , O l are two 
loops or long links of brals wire, which lay hold of 
the index K L, movable upon a fmall ftudd or 
center K. The cord F O is kept moderately Grain¬ 
ed by a weight M, of about half a pound avoir- 

Tk obvious, that as the cord lengthensapd fhorten*. 
the extreme eti£ of the index riles -and falls, $0 
fucceflavely paftes over . 

Vol. LXI. T> d « * 
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N 2 the fcale, difpofed in the, arch of a circle, 
and containing ioo equal divifions. This fcale is 
attached to the brafs Aiding raler Q_P, which moves 
upon the dire&ing piece R R, fixed by fcrews to the 
board, which makes the frame or bafe of the whole; 
and the fcale and ruler, N Q P, is retained in any 
place, nearer to or further from the center K, as may 
be required, by the fcrew S. 

Fig. 4. reprefents in profile, the Aiding piece,, 
and ftudd I. (fig. 3.), which traverfes upon that 
part of the index next the center K} and which can, 
by the two fcrews of the ftudd, be retained upon 
any.part of the index that is made parallel} and 
which is done for 3 or 4 inches from the center, 
for that -purpofe. The ftudd is filed to the edges,, 
like thefulprum of a fcale beam, one being formed 
on the underftde, the other upon the upper, apd ast 
near as may be to, one, appther. A% hqok jfcrmed 
at' ihe 'of<'the^^|oobs, C l, 1 ; retains the: 

index by 'tne'iowerradft edge of *the ftudd, while 
the, weighs M hangs by a fm^U hook upon the up¬ 
per edge: by thefe means the index is kept fteady, 
and the cords ftrained by theweight, with very 
little friddon or. burthen upon the central ftudd K. 

jFig. -5, is a parallelogram of plate brafs, to keep 
out duft* which is attached to the upper edge of 
the bo£ cpyer H, and ferves to fhut the; part of the 
bd£ : cbkr nwefiaiily cut $Way,‘ ,: tp im ■ hMve for 

llimn^ ftudd (fig- 

4.)' nearer, to,; ©t fetter fropa, t^e center of the 

S') a ’*9. aB dwle about 

thri^gh*; in rlfiM ^ fallr% c ©f 

h’/ a'*;.:,. n.vf:} ■ . , - ' fteely 
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freely without touching ; h is a Hit of a lefler fize, 
fufficient to pafs the “wire, and admit the coVer to 
come off without deranging the cord or index; c c 
are two fmall fcrews applied to two flits, by 
which the plate Aides lengthways, in order to-adapt 
the hole a to the wire G I,< at any place of the 
fludd 1 upon the index KL. 

‘Remarks on the preceding ConftruSiian. 

iflv Iii this conftrudion the index K L being 12 
inches long* 4 inches frorn thie extreme end are filed 
fo. narrow in the direction in which it is feen by 
the eye, that any pari of thefe 4 inches,- lying over 
the divifions of the fcale, becomes an index there¬ 
to. The icate itfdlf Aides 4 inches, fi> as-to bef 
brought undefariy patt-of'- th# -^■io ch ^g-of-thfe Index’, 
attenuated as before mentioned. - -• - /:*• 

adly. The pofition of the directing piece R R is 
fodetetmined, as-to be parallel to a right line drawn 
through, the point o upon die fcale, and the center 
K of the index j confe^iently, aS-' the attenuated- part 
of the index forms a part of u’.radnis* or tight 
lihe from the feme centet, fdffieWS, dial wKen- 
eyferftlB index points* to d upofi tK£ foale* though 
the fcale or further fiftth tjfe J 

center of the index^ yet ifi prodiicee nb chafige in 
the place which' tntfdftdax’ points. ■ 

adly. When the divided arch of the fcale is at- 
10 iriefeesifrom the cenfer (that is, at its nSCah dh- 
taajar)tJ$iR 0 )|he; ceatdf of me arch and' the' &sbfot!'‘ 

At othsCf dijffimc^ did' 
extremes -of wfafefc #<r 8>o#i $sinter tbeh&iter of 

D d 2 . the 
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the divifions and center of the index, pointing 
thereto, .not being coincident, the index cannot move 
over fpaces geometrically proportionable to one another 
in all Stations of the fcale j yet, the whole {bale 
not exceedin g 30 degrees of a circle, it will be .found 
on computation, that the error can never -be fo great 
as tV* part of the fcale, or 1 degree of the hygro¬ 
meter j which in this inftrunaent being confidered as 
an indivifeable, the -mechanical error will not be 
fenfible. 


Choice and Preparation of the Cord. 

The cord - here made ufe of is of flax, and be¬ 
twixt iy h and -3^' h of an inch in diameter; which 
can readily be ascertained by meafuring a number of 
turns tnade round a^ pencil or , (mall flick.; It is - ai 
fort of cord ufed in London for mafeing ncts, and 
is of that particular kihd called by net mekessflaxen 
three threads laid. -1 do not imagine that the fabrick 
p£ the card is of the moft material confequence ■, 
but yet i fuppofe, when cords can be had of fimilar 
fabrick,. and nearly of the lame fize, that forae fmali 
fcutces of variations will be avoided, : In general I 
look upon it that cords, the more they are twilled,,, 
the more they vary by different degrees of moifture,. 
and the tefs we are certain of their abfolate length }. 
therefore thofe moderately twifted* Jr foppofe, iare- 
li^ly^ ^fwrir bcfti ' '■ *'•>*; "> v v v- : •v'O 

A competent quantity ofthiscord was boiled in 
one pound avoiedupoife of water, in which was put 
two pennyweights troy of common ialt.$ the whole • 
was reduced by healing to 6 ^ayoirdupoife, which f 
- r 3 . • ■ ; r -: ^ was 
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wa^done in about half an hour. As this afcertains 
a given ftrength of brine on taking out the cord; 
it may be fuppofed that every fibre of the cord is 
equally impregnated with felt. The cord being 
dried, it will be proper to ftretch it j which may be. 
done fo as to prevent it from unt willing, by tying 
three or four yards to two nails, againil a wall, in 
an horizontal pofition, and hanging a weight of a 
pound or two to the middle, fo as to make it form 
an obtule angle. This done for a week or more 
in a room, will lay the fibres of the cord dofe 
together, and prevent its ftretching fo felt after being 
applied to the inflrument, as it otherwife would be 
apt to do. 

I have mentioned the fizes and principal dimen- 
fions that I have ufed j as the inftruments mayas 
well be fimilarly conftnaded asjrtherways; hut I 
do not apprehend it to be very material to agree in 
any thing but the ftrength of the brine , on taking 
the cord out of it. If the cord is adapted to the 
ioftrument fome days before its firfl adjuftment, I 
apptehenditwHlbe the more fettled. 

.. j- * 

, The box cover, be»ag taken off, to prevent its be¬ 
ing fpoiled by fire, and chufing a. day naturally dry, 
fet the inftrument nearly upright, about a yard from 
a. moderate fire j fo that , the cord may become dry, 
and^tha inftrlament warm, but not fo near as would 
frattkf r ike. : fioeflr linen by too much beat, and yet 
fuHy*ey£porffto the >moifture \ there fet the 
menkffey*- tiltJth^^ndex got few as feiwHigo, 
*' ’ . ' - now 
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now and then ftroking the cord betwixt the thumb 
and finger downwards, in order to lay the fibres 
thereof clofe together, and thereby caufing it to 
lengthen as much as poffible: when the index is 
thus become fiationary, which': will generally hap¬ 
pen, in about an hour, (in ore .or tefs as the: air is 
naturally more or lefs dry), by means of the peg 
at top raife or deprefi the index, till it lays over 
the point 0 j this done, remove the inftrument from 
the fire, and having ready fbme warm water in a 
teacup* take a middling camel’s hair pencil } and 
dipping it in the water, gently anoint the cord, till 
it will drink up ho. more, and: tHl the index becomes 
fiationary, and water will no more have effect upon 
k j which will alfb generally happen in about an 
hour. If in this ftafie* the index lays over the do*- 
greet, marked, 100, all:. is right; if not, flack the 
fcrewS, and flide fiiefeale.nearer tororifarther from 
the. center,: tfif theipoint* too comes modec the in* 
dex, ^and theni the. infirument is adjufied for ufe: 
fiut» ifcthe compafs: of the Aide is not fufiicient to 
effedl this, as may probably happen on the : firft. 
adjuftment, flack, the proper ferews, and. moye the 
Hiding ftudd I .nearer to or forthet frond .the center 
of the index, according as the angle formed by the 
index, between date points of dry and wet, happeneth 
%be too finafl or too large for the, fcale j. the quan* - 
t^.«ataR«eafilp be. judged of* ib>; aa t the.' next* time 
t» eompafe; of; the. 4ider;o£: the. 

ffcaleij; the Aide being/^fof: the length of 

the. index^and •, cafifequently- its bompafe of adjuft* 
meati4 ,ofs the whdle*variable quantity. Now as 
fljijpg. the fiudd,.l5.wiS'|?asy^the:pEditicH^ of: the m* * 
,’:4, «/’ dex 
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dex refpedting the point of ff, this movement is- 
only to be confidered as a rough or preparatory ad- 
juftment, to bring it within the compafs of the 
Aide of the feale; which will not often happen- 
to be neeeffary after the firft time; but in this cafe, 
the adjuftment muft be repeated in the fame man- 
ner r by drying aid wetting as before defcribed. 

It is to be remarked, that, as the cord is iuppofed 
jmpregated in* a given degree with common felt,, 
and this not liable to evaporate, care muft be 
taken in wetting, that no drops of wet be fufiefed 
to fall from the cord : for, by the obfervanee hereof,, 
the original quantity is preferred in the cord. 

- ' v ' . ' * i ■„ ‘ i , x ** - 

Objermthns made- upon two ortpnd Hygrometers-* 

Thefe hygrometers were firft adjufted, after the- 
impregnation of the cords with common felt,, ia- 
February 17705 they were kept* together in a ftaiiy 
cafe tillthe fummer following j they were frequently 
obferved, ahd raref^found todift&* more than oner 
degree;' - - " r ' L ' w ' iv 

Xn fummer, one of them remaining' in- the fforraei? 
place, the other was removed* into a- paffege through? 
a httiMhig 1 ? ’ which* having no. doors, and thekiftrtk-'** 
merit' b^irig'«Harig*'lb’^hat i h^ther rain- hOrthe dlretSf' 
rays of die fuh 'rob8?fedl i tq3on it, thereby 5 it became 
expofed to the winds, and .the : free paffege of 
©pen air. Zn thefe fituations the two hygrometers* 
not 0% differed very greatly in quantity, but evea>- 
ffe&bchtljr wcretnbvingj different Ways.- 
thus 4tpinu^'filKJanH«ry % .VHskA 
time Z 'Sferved, that the mbfc ordinary place of the 

■ 1 - index. 
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index was between 15 0 and 25 0 in the open air j 
that at 40° the attnofphere felt very fenfibly moift j 
but yet it .was frequently above; 6 o° 5. and more than 
once at .70 0 , or very near, I have therefore marked 
the point of o 'dry, 20° the mean, 40° moiji, 70° 
very moiji, i oo° wet. I do not, however, mean thofe 
words (that of dry and wet excepted) as of any 
other intent, than that of general direction, in like 
manner as thofe upon the barometer} leaving the 
relative degrees of moifture to be judged of by the 
fcale* 

In the month of January lafl, I reffored the ex- 
pofed hygrometer to its former place in the flaircafe, 
when both inftruments were again compared together} 
and they rarely differed more than 1 degree, and, never 
fo much as 2 0 . After this, they were both removed 
together to the out paifage * and there they agreed 
nearlyin the fame raanner, the utmoft difference not. 
exceeding. 2 dbjgreps,, After fome trval here, one of 
them, was readjusted, leaving the other hanging in 
it$ ; pl$ce. On reftpring the new adjufted inftru- 
ment to the other, they now differed about 5 0 , ,the . 
new adjufted one Handing fo much highec. The 
day following the other was readjufted aifo, and 
afterwards reftored to its place with the former, 
which had been left in the out pai&ge j and after 
this readjustment they both agreed to i°. ; This be¬ 
ing observed for fbme days, one of them was taken 
down, ,in. order to be packed:up for London} 
this J have now the honour of exhibiting to the 
Royal Society,5 and. I beg to leave it in the 
•Society’s home, that in cafe any one Should be 
.; ' ’■ ' defirous < 
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defirous of having an inftrument made on the fame 
plan, they may have recourfe thereto. 

It appears from the foregoing obfervations, that, 
in the compafs of i 1 months, the cords had ftretch- 
ed the value of 5 0 : and I alfo obferved that they 
both had contracted their compafs about io°. I 
would, therefore recommend, that an hygrometer, 
ihould from its firft adjuftment, be readjufted at the 
end of three months, and again, at the end of fix 
months from the firft j after that, at the interval of 
about fix months, to the end of two years from the 
"beginning; and after that, I apprehend that once a 
year will fuffice; the beft time of adjuftment, being 
in the dry and warm weather of July or Auguft: 
and by thefe means, I apprehend the inftrument 
will be always kept within 2° of its proper point. 

RefpeCting the fenfibility of this inftrument, it 
has that in a greater degree than its conftancy to 
its fcale can be depended upon* which was all 
that I intended; where greater degrees of fenfibility 
are required, to make companions at fmall intervals 
of time, the beard of a wild oat, and other con- 
ftruCtions may be ufed, with advantage 5 this inftru¬ 
ment being confidered as a cheque upom them as to 
more diftant periods. 

General Condition, 

I am aware that an hygrometer a&uated by any 
principle of the kind here made ufe of may not be 
a meafurer of the quantity of moifture, actually dif- 
folved in, and intimately mixed, with the, air 5 but 
only indicates the difpofition of the air to part with, 
Vol. LXI, E e or 
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or- precipitate the water contained in its fubftance 
or, on the contrary, to diffolve and imbibe a greater 
quantity: but as it is by feparating the eflfe&s of na¬ 
tural caufes, that we are enabled to judge of thefe 
caufes, and from thence their effedts when again 
compounded} every attempt to afcertain the operations 
of a Ample caufe will have its value in the fearch 
into nature: nor can we a priori determine the 
value of any new inftrument; for, if it flhould lead 
to a Angle difcovery, or even to afcertain a Angle 
fad:, this may again lead to others of great importance, 
of which We might have, either none, or an im« 
perfedt idea of before. For my own part, I have 
always looked on a thick fog, and the fweafing, or 
condenfation of the Water’s vapours upon the walls 
in the inAde of buildings, to be the greateft marks 
of a rindift atmofphere: whereas i have not always 
found the hygrometer aSe&ed at' thefe times in 
the higheft degree. On the contrary at the clofe 
of a nhe day, and the fall of the dew on the fud* 
den approach of a jfroft, I have found the hygro*-. 
merer more affeded by moiftiire than in-fome of 
'the preCeeding cafes •, and ftill more by a falling dew 
in the time of an hard froft. I juft mention thefe 
matters of hints for the enquiry or others j not having 
• had length of time, Ance I brought the inftrument 
to anfwer my intention, tb make any abfolute con- 
ciuAons. 

* I am'fdfty I- hate been obliged to take fo much 
cOmpafe, to^deferibe and explain a very Ample in¬ 
ftrument j but as J meant at the fame time to give 
dome idea of what is to be expeded from it, I thought 

-it 
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!t more excufable to be prolix than not fufficiently 
explicit. . 


London, 

filarch si, ijryi. 


J. -SmeatoQ, 


P. S. It is to be noted, that, after each readjuft- 
ment, though the hygrometers would generally with¬ 
in a few hours come near their .point, yet it was 
not till the next day that they could be depended on, 
as having come to their neareft agreements 
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“XXV. Letter from Mr. John Baptift Bee- 
caria, of Turin, F. R. S. to Mr. John 
Canton, F. R. S. on his new Phofphorus 
receiving federal Colours , and only emit¬ 
ting the fame . 

Clariffimo Viro 

Toanni Canton, M. A. et Lond. Soc. Membro- 

meritiff. 

Joannes Baptifta Becearia, ex Scholiis Piis, S. P. D* 

Read April u, ?~T“tHECA S plures confici curavi ex la- 
mina ferrea cylindraceas intus ni- 
gerrimas. Operculum late pertufum cryflallo occlu- 
ditur, colore in theca quaque diverio. Singulis 
thecis offas immifi ex pholphoro calcareo-fulphurea 
finguias omnia pares. Hae claufae foli objiciuntur 
fimul omnesj afportatas in tenebras aperio, atque- 
offam, quae per cryftallutn viridem, video, virefeerej 
rubefeere, quae per rubram j flavefeere, quae per flavam, 
cryftallum lucem imbuit: videlicet confit hoc ex- 
perimento jam non quantam folum lucem ebiberit 
phofphorus, fed et qualem,eam ipfum unice emittere.. 
Qijpd £tdanj experiouentum Regi® Societal obveniet 
fortafio *4ph injuciindum. Vales ! ■ 

Summo Franklin,io obfequium meo nomine,, efc 
falutem plurimam dicas rogp* 

XXVI. Some: 
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XXVI. Some Remarks on the EffeSls of the 
late Cold in February lafi: in a Letter 
from the Rev. R. Watfon, Fellow of Tri¬ 
nity College, and Profejfor of Chemiftry 
at Cambridge, to Mathew Maty,. M.JX 
Sec. R. S. * 


Dear Sir*. 

Trin. Coll. Cam. March ai, 177r. 

Read April ix,/^v N the 12th, of laft February, about 
1 77 1 * an hour after fun rifing* I obferved* 

at Cambridge a degree of cold which is very un- 
ufual in England, though common enough in. more 
northern climates. Fahrenheit’s thermometer, made 
by Dollond, as well in the open air, as when covered- 
with fnow, flood as low as 6° above o- The Cam,, 
by no means a rapid river, remained unfrozen j at 
the fides. indeed there was a little ice,, and fome* 
fmall flakes floating,in the middle.. This is no very 
uncommon phenomenon. The Seine was not frozen- 
at Paris in-1709, though the cold continued for two- 
days one degree greater than in the prefent cafe- 
Various reafons have been produced,, in- order, to ac¬ 
count for this feeming deviation from the ufual 
, coarfe q£ nature*. It hath. been, generally believed* 
' ' ' that* 
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that the flrong current in the Seine impeded the 
congelation : motion will certainly hinder the parts 
of fluid bodies from acquiring a regular arrange¬ 
ment; but it may be doubted whether it will wholly 
prevent their coalefeence, in any cafe where the 
degree of heat is lefe than what -would keep them, 
fluid if they were quieicent. We have frequent in- 
ftmces in chemiftry, of faturated folutions of felts 
remaining perfectly fluid whilfl at reft* and of form¬ 
ing thick coagulums upon the leaf!: motion. Melted 
metals, glafs, refins, &c, appear to continue fluid 
for a longer time, after being taken from the fire, 
by having their parts moved, than if they are left at 
reft; becaufe the fuperficies which is expofed to 
the air is conftantly changing, and the whole mafs 
becomes uniformly cold and fixed at once, as foon 
as it has parted with the heat neceflary for its fufion. 
The moft rapid rivers would probably experience a 
fimiiar change,- did the cold in the ,atmofphere .con¬ 
tinue long enough to be communicated to the whole 
-body of the water: for upon taking the thermo- 
- meter out of the fnow, which laid upon the bank 
of the river, and immerfing it into the water, it 
fuddenly rofe 26°, and flood at 3 2°, or higher; lb 
that the air was very confiderably colder than the 
water: nor is this at all to be wondered at, when we 
confider that great degrees of cold may be fuddenly 
produced in the atmofphere by caufes which do not 
immediately operate upon other bodies. Thus the 
influx of colder air from the northern latitudes, or 
the defcent of that which always remains exceeding¬ 
ly cold in the upper parts of the atmofphere in die 
* fame 


6 



[ 2 J 5 3 

fame latitude* may in a few hours wholly change 
the air of a particular diftrift: or, if from any pe¬ 
culiar circumftance the air fhould become unufualiy 
dry, and confequently difpofed to diflolve much 
water, a great degree of cold might be almoft in- 
ftantaneoufly produced j but which could not be 
communicated to other bodies, in a little time, by 
fo rare a fluid as the air.. 

During the forementioned degree of cold, a thick 
.vapour was feen riling from the furface, and marking 
as it were the courfe of the river. If we attribute 
the elevation of this vapour to the attraction of the 
air, rather than to the comparative warmth of the 
water (for water juft beginning to freeze is ob- 
ferved not to lofe of its weight by evaporation in va¬ 
cuo} the great cold may be thought perhaps to have 
proceeded from the folution of water in air which 
was then carrying on $. for the earth was glutted with 
humidity, and the air was become dry, having been 
freed from its water by an almoft inceflant precipi¬ 
tation for three days, under the form of fnow or 
fleet.. It is very remarkable, that the extreme cold 
of January 13, 1709, came on at Paris, with. a. 
gentle fouth. wind, and was diminifhed when the 
wind changed to the north; this is accounted for by- 
M. de la Hire, from the wind’s having pafled over the 
mountains of Auvergne to the fouth of Paris, then, 
covered with fnow j and by Mr. Horn berg, from 
the reflux of that air, which had been, flowing for 
fotne time from the north. I do not foe from what 
■phHofophical principle it can be fuppofod, that the 
fame air in its. regrels from a fouthem latitude fhould: 
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ihe colder than in its progrefs from a northern j and 
as to the other opinion, the phenomenon of the 
cold’s increafing upon the wind’s changing from 
north to fouth, hath been taken notice of in other 
-places, where there was no fnow to refer it to. May 
it not deferve to be considered, whether the fudden 
folution of large quantities of aqueous vapours, brought 
from the fouth into a dry northern air, be not a 
caufe adequate to the effect produced ? The folubiii- 
ty of water in air is diftindtly mentioned by Dr. 
Halley, in the Philof. Tranf. N° 192; and in the 
-6th Vol. of the French Encyclopedic, published in 
1756; and more fully and ingenioufly treated of by 
Dr. Hamilton in 1765: the cold attending the fo- 
iution is a phenomenon fimilar to that attending 
many other chemical folutions, and is in a lefs de¬ 
gree fenfibly felt by every one who goes into a room 
newly wafhed, or ftreet in the fummer time lately 
watered.. 

Upon taking the thermometer out of the river, 
its bulb was quickly covered with a thin cruft of ice, 
which defended it fo much from the cold fubfifting 
in the atmofphere, that it did not fink two degrees 
an ten minutes j whereas, when it was wiped dry 
after immerfion in water, it funk above 20° in^ a 
lefs fpace of time: this circumftance ihews that ice 
doth not tranfmit cold, and is explained by the ex¬ 
periments of M. Richmann, who hath eftablifhed 
it as a principle, that metallic lubftances are far more 
-quickly affected in their dimenfions by the tranfitions 
from heat to cold, and the contrary, than any other 
bodies yet known. 

7 Being 
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Being defirous of obferving the effeft of this ex¬ 
traordinary degree of cold upon various faline folu- 
tions, I haftened to my elaborately, where I hap¬ 
pened to have a great many folutions of falts corked up 
in quart bottles; the bottles were not all full, but 
the folutions were perfectly faturatedj the flate in 
which I found them is expreffed in the following 
table. 


Frozen wholly ; 

Frozen nearly 

Wholly fluid 

Alum 

Cream of Tartar 
Arfenic 

Corrot fubtimate 
Borax 

Nitre 

Green vitriol 

Blue vitriol 

Rochelle fait 
Glauber’s fait genuine 
White vitriol, a few 
glacial fpicula 

Sea fait 

Sal gemmae 

Sal ammoniac 

Volatile alkaline fait 
Fixt alkali per delicj. 
Epfom falts 1 Lyming- 
Glauber falts j ton. 


Thefc experiments agree upon the whole very well 
with thofe iof profeflbr Braunius, related in the 
Peterfburgh Commentaries for 1763 : for, though his 
Saturated folutions of Epfom falts, and of fixt alkali, 
had begun to freeze in a left degree of cold, yet it 
is probable that his Epfom falts might have been 
different from thofe manufa&ured at Lymington, 
and the folution of his fixt alkali not fo well Saturated 
as that which is made per deliquium. 

During the fame froft, I endeavoured to find out 
the powers, by which different falts, when they are 
diffolved in, water, reftft congelation. With this 
view 1 diffolved equal weights of falts, equally , dry, 
in equal quantities of water, and expofod die folu- 

Von. LXI. ■ . * F f ■ ' tions 
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dons, when they were arrived at the fame degree of 
heat, in vefiels of equal, and fimilar figures to the 
fame freezing atmofphere; and accurately marking 
the times in which they began to freeze,. I found 
them obferving the following order : firfl alum, then 
Rochelle fait, green vitriol,, fugar refined, white vi¬ 
triol, vitriolated tartar, Glauber's fait, mineral fixt 
alkali, nitre, blue vitriol, volatile alkali, fal ammoniaci 
lafl of all, fea fait. Thefe experiments were repeated 
once or twice with fbme attention; yet I would not 
be thought to propofe the order in which I have 
arranged the feveral falts, as wholly to be relied-on. 
It were to be wifhed, that a fufficient number of ex¬ 
periments were accurately made upon this fubjeCl j 
ibrae general truths relative to metallic earths, and 
alkaline neutral falts, would probably be obtained 
therefrom, which, however unimportant in them- 
felves, might ferve, upon fome occafibn or other, as 
connecting links, to extend the chain of our ideas. • 
By this comparifon of equal quantities of different 
falts diffolved in equal quantities of water, we might 
be enabled to fpeak with as- much precifion, con¬ 
cerning the powers by which they refill congelation, 
as we do goncerning thofe by which they refill putre¬ 
faction. I know not whether it may not be thought 
too curious a remark to obferve, that the Ocean is im¬ 
pregnated with that fpecies of fait which refills con¬ 
gelation with the greateft power, and in fuch a 
quantity as tends not to preferve entire, but. to accele¬ 
rate the dilfolution of the numberlefs animals which 
are daily dying in it. Beecher, it hath been aflertedi 
was acquainted with this property of common falt-j 
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but he Teems only to fpeak of it as a far lefs effica¬ 
cious anti-feptic than fugar j at leaft, the honour of 
afcertaining the proportion in which it a£ts as a feptic 
undoubtedly belongs to Sir John Pringle} for Beecher, 
in his Phyjica Subtcrranea , lib. I. febt, v. cap. i. 
where he is fpeaking of this matter, fays, “ quod 
« nimius falis ufus corpus putrefeere faciat, ficut 
* l modicus a putredine praefervat.” 

To a table exhibiting the relative powers of neutral 
falts in refitting congelation, another might be ufe- 
fully added, denoting the powers of all the known 
acids and alkalies when diluted to a given denfity; 
as alfo of vinous fpirits, from highly re£tified fpirits 
of wine to water impregnated with the minuteft 
-quantity of fpirit. Not but that it may be con- 
jedtured a priori, that in this laft cafe the refinance 
to congelation would be diredlly as the quantity of 
Spirit contained in given quantities of water. I made 
an experiment of this kind with fea fait; in equal 
quantities of water were difiblved quantities of fea 
fait, increafing in the arithmetical progreffion, o, 5, 
10, 15, 20, &c.; the times in which the .fclutions 
began to freeze, reckoning from the time in which 
fimple water began, increafed accurately in the feme 
progreffion: hence it may be inferred, that, in fait of 
the fame kind, the refiftance to coagelation is in 
the dire& fimple proportion of the quantity of felt 
diflolved; this conclufion cannot be extended to falts 
of different kinds, fince water faturated with lea felt is 
more difficultly congealed than when faturated with 
various other falts, which it diflolves in greater 

CjU&OtltlCS* 

Fa Thefe 
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Tbefe obfemtions,. which are only propofed a« 
hints to thofe who have more leifure for experimental 
enquiries, you will be fo obliging as to comma- 
nicate to the Royal Society, or not,, as ym thank, 
proper* X am. 

Dear Sir,. 

Your moft faithful 

and. obedient femnt* 


R* WatfoDc 


XXVII. A 
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XXVII. A Letter from Thomas Barker,, 
Bfq\ of Lyndon in Rutland {hire, to James 
Weft, ffqV- Praf. R. S . concerning Ob— 
Jervations of the Quantities of Rain fallen 
at that Place for federal Tears ► . 


SI RV 

Eyndon, March Jtsr, 1771*- 

Read April iBj/^vN the other fide is the quantity of 
1771 ' V / rain, which has fallen at Lyndon in 
Rutland, fince May 173.6,. with a table of the mean 
tain in the. firft four or five years, and every ten years 
fince $ which fhews that there has been more rain in 
the latter part of this period, than in the former- 
But the lead four years were from 1740 to 43,-. little 
more than i6£ indies a year; and the greated four 
years from 1767 to 70, above 2.5 i inches a year.. 
For comparing of dry feafons and wet ones, I have- 
made a table of the three dried: months, the three- 
dried: two months, three, four, &c. to twelve fuc- 
ceflive months 5 and a like table of wet ones: but 
as the years 1763, 68, 70, exceeded any others, I 
have made another like table of them. There are 
mx three months- come up to the. lad quarter of 1770, 
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*j\ inches of which came in three weeks, from 
Nov. 6 to 26; but 1763 and 68, were wetter than 
■70, except thofe three months: and in this country 
63 was the wetteft; yet, by what I heard, I fuppofe 
68 exceeded it in many places. In common 
fpeaking, thofe are called wet years, in which the 
fummer, the growing feafon, was wet and cold? 
and thofe dry ones, wherein the fummer was dry and 
burning; fo that though 1740, 1, 2, and 3, had all 
but little rain, yet 42 and 43 were not properly 
.•called dry years, becaufe the ground never burned 
long togetherj and as the different degrees of heat, 
and frequency of rain, do not appear in this table, one 
.cannot certainly judge, from the quantity of rain, 
which were the drieft fummers. Thofe complained 
offer dry, were, 1737, 40, 41, 50, 60, 62, and 65; 
but the hotteft and moft burning were 1750, 60, and 
62; and 40 and 65 were cold and. dry. On the 
other hand, the Wet years were 1738, 39, £1, 52, 
56,63, and 66 to 70 j but the wetteft 1751,56,63, 
and 68; and above all the laft quarter of 1770. 

Feb. 12 laft, the thermometer abroad, was down 
at 4 of Fahrenheit’s fcale, which is lower than I 
have *obferved it in above 20 years pall; the 
loweft I had'before obferved, was 10$, Jan, 5, 
1768. I have therefore given the rife and fall of the 
■thermometer for above! a week in the frpft. 


Feb. 




It was remarkable, that as long' as the' winch 
continued N. E. the froft was moderate, when it 
turned S. W. it became very fevereand when the 
wind-turned back into the Eaft again, the froft went 
away. This looks as if the weather was feverer 
Southward than here; as I'think was likewife the cafe-' 
in Feb. 1754, which was alfo a very cold feafon, 

I am, Sir, 

Your humble fervant; 

Tho. Barker. 


Eyndon, mean rain at different periods 

4. years . ’ j 34 years 

—— io yean 10 years 10 yean——- 
5 years ; ; |35> ears 


36-40 j 40-50 50-60160-70 J 36-70 j 


Jan. 1.271 

Jfreb. 1,1Q 4 

Mar. 1 .ioi 
April* 1.341 
May 1,408 
June 1.406 
July ; 2,623 
Aug.- 3.074 


1.722- 
1.146 

1.472 

,1.905- 
i.oco 

*974 
2.701 
,1.370 

1.741 |^5 6 i 



Ahnual quantities of rain. 

1736 1 1737 | *738 [ *739 [ 1740 


0*6X5 j 
1.660 
I.768 
O.676 1.230 j 
0.985 1.000 2.1601 
0.922 0.720 
6.550 0.306 
2.500 6.300 
X.540 3.465 
2.350 2.025 
0.620 9.570 




2.430 1 

2.487 1 0.06c IFfb, 
0.814 1 o.6qalMaJV 


2.350 [ 2 . 8 co]Auf< 
1.903 


O.C22 

**5S 7 

i* 54 o I 2.41 











Jan* 

Feb. 

Mar. 

April 

’May 

June 

J«iy 

Aug. 

Sept. 

oa. 

Nov; 

Dec. 

1741 

174 * 

1743 

1744- 

1745 

1746 

1747 

1748 

1749 

1750 


1.088 

0.6l8 

O.568 

0.270 

0.441 

I.366 

0.873 

1-633 

4-935 

I.46O 

I.960 

0.490 

1435 

0.863 

0.055 

1.908 

1.546 
1-430 
3-136 
0.160 
1.778 ! 
2.386 
2.417 
0.163 

0.406 

0.365 

1-193 

-1.252 

0.868 

* 0-379 
5.230 
I-124 

0.008 

3.088 

0.724 

1.427 

1.198 ^ 

0.941 

1.428 

2 - 759 
1-257 

3 - 479 
0.820 

0-957 

3.298 

3.142 

2.276 

1.168 

0.827 

0.572 

2.541 

1.708 

i-i 37 

3-451 

0.724 

3-934 

0.899 

1.460 

2.067 

i - 2 33 

1.75.8 

I.7O6 

1.880 

O.762 

0546 

2.900 

1.442 

0.456 

i - 6 33 

2.274 

1.789; 

1.279 

r r ' 


0.938 

0.369 

1 - 94 & 

1.367 

1.178 

3-044 

. 3.484 
i* 3°5 
o -553 
1.060 

0430 

1-549 


1*107 

O.894 

1.020 

2.348 

0.995 

2.069 

J.5I0 

O.64O 

1 1*003 
0.875 
2.124 
1.827 

Jan* 

Feb. 

Mar* 

April 

May 

June 

July 

Aug. 

Sept. 

oa. 

Nov. 

Dec. 


15.702., 

17 - 277 ; 

16.064 

22.723 

20-553 

18.425 

24.088 

17-223! 

16.946 

16.412. 



Annual quantities of rain at Lyndon. 



W 1 

1752 

2753 

1754 

1755 

i? 5 6 

1757 

1758 

1759 

1760 


Jan. 

Feb. 

•Mar'. 

April 

May 

Jam 

July 

Aug. 

Sept 

oa. 

Nov. 

Dec. 

3-098 

0.924 

2.046 

g.086 

2.656 

1.847' 

4.989 

1.580 

2.014 

1.819 

3! 

2.518 

i -377 

1.203 

0.827 

2.134 

3-084 

3.678 

J -334 
0.400 
0.295 
. x.090 
3.127 

1.692 

1.841 

1.17a 

1-395 

0.980 

1.007 

2*595 

3 * 3 *° 

0.700 

1.458 

2.112 

3.865 

0.925 

/0.887 

1.247 

1*455 

•1.400 

2.883 

>849 

I.DOO 

O.SO7 

1.866 

1.960 

2.2l8 

1.021 

0-835 

I.657 

I.965 

as 

1*585 

2- 258 
2.546 
1.628 

3- 138 

I.408 

2.016 

0.689 

1.37° 

3-899 
. 1.258 
a -973 

3 - 197 

4 - 257 
2.080 
1.528 
0.975 
0.944 

2.144 

0-594 

1.905 

2.090 

»- 37 i 

0-375 

1 3.002 

si, 

1 - 954 ' 
1.498 

2- 175 

1.867 

2.060 

1.792 

0.917 

1.269 

2.160 

5 *o *3 

1.711 

1.465 

1.032 

0.912 

1.386 

0.876 

0-379 

1.874 

3.026 

8-739 

2,970 

0.927 

3 - 7*9 

0.854 

1.500 

0980 

1.085 

1.062 

1.87a 

0.452 

0.389 

0.890 

a.470 

0.895 

1.644 

2.333 

2.531 

2.134 

1.613 

Jan. 

Feb, 

Mar, 

April 

May 

June 

July 

Aug, 

Sept. 

oa. 

Nov. 

Dec, 


27.158 

21.147 

22.203 

19.857 

a 1.345 

25.186 

23.683, 

21.594 

* 0-939 

18.285, 



Annual 
























































Annual quantities of rain at Lyndon. 



1761 

1762 

1763 

1764 

1765, 

1766 ■ 

1767 

1768 

17691 

1770 


Jan. 

Feb. 

Mar. 

April 

May 

June 

July 

Aug. 

•Sept.' 

oa. 

Nov. 

Dec. 

0.191 

1.469 

1 0.529 
0.490 

3487 

0.566 

3.614 

28 

1443 

I.541 

*• 7*2 

0.968 

*• 5*7 

0-595 

0.738 

0.764 

r.H 9 

3 *% 

1.525 

4-254 1 
0.923 
0.233 

0.600 

2.882 

0.919 

0.692 

2.304 

2426 

5-657 

8*929 

3-307 

j.606 

1-894 

3 - 5*5 

3 - 9 g 4 

1.134 

0.829 

1.524 

1.095 

2.182 

4.624 

i.770 

0.830 

*•359 

1.765 

> 39 g 

1-435 

1.240 

2.767 

2.HX 

O.406 

O.788 

O.582 

2.805 

6.696 

4,842 

I.28l 

, 1.948 

O.164 

2.102 

0,785 

*955 

3.286 

2.279 

2,363 

0.409 

1,080! 

0,829 

1,938 

i, 77 6 

3 ,0 79 
2.002 
1.052" 
0.845 
2.123 
2.163 
i 3-682 
1.527! 
0.687 
2.822: 
0.926 
. 0.400 

2.834 

3.062 

0.391 

2.023. 

r.622 

4 - 5 * 1 
2402 

1.720 

3^25 

3***9 

4.040 

2.146 

1.194 

*-556 

Q.693 

0.84} 

1.451 

4769 

1.994 

2.360 

2-583 

1.202 

1.224 

1.608 

0.852 

0.736 

*•934 

1.900 

*•553 

2.765 

1.788 

2.270 

1.223 

3 o*t 

7.818 

a.613 

Jan. 

Feb. 

Mar. 

April 

May 

June 

July 

•Aug. 

Sept. 

oa. 

Nov. 

Dec. 


21.399 

7I.888 

28.741 

23494 

20.001 

18.966 

21.308 

30905 

| 2 i 47 n« 8 'S 66 



Three dried: feafons from one month to twelve. 


t 

a 

$ 

4 

5 

6 

l 

9 

19 

Mi 

12 



«P*' 

r* 

)ec, 

l 2 —MayS 2.8j? Jan. — May 4* 2>g85|Dec. 42*-April 43I 3,3$ 

W. —July41 4.136]Dec.42-May43 4.247!Jsn. to June 4ft 4-a»t> 
}Dec. 42-june 43 4.626 Jah. — July 41 eaidDec. 39-1115*40 5.93ft 
"" “ 6.579 Jan. — Aug. 41 6.857|Nov.4i-june43 7.0. 

8.009 Nov. 36“Joly 37 8 . 86 #ept. 59 -*% 60 9 -°ty 

ept? 

PS sH&fc *W* 40 w 
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Three wetteft feafons, from one month to twelve, except 1763, 1768, and 1770, 
which are below. 


Month 


1 

i 

7 

i. 

}■ 

3 

I 

i. 


July 36 

Aug. Sept. 37 
Aug. Sept.Oft. 37 
July — Oct. 36 
April — Aug. 56 
April — Sept. 36 
April—Oft.' 
Mar. — OS’. .51 
Jan. — Sept. 51 
Dec. 50-Sept. 51 
Nov. 50-S.ept.51 
Nov, 50-Q& 


Aug. 37 6.300] 

K Aug> 57 '9.059 
, Aug. Sept.36 10.590] 
April — July 5112.578 
Mar, — July 5114.624 
April— Sept. 5116.772 
Mar. — Sept. 5118.818 
Mar. — Oft. 56 20.562 
|Jan. —Sept. 5621.739 
Nov. 55-Aug. 56 24,205 
Nov. 55-Sept. 56 26.285 
5i|a8.6ip]|Sept, sjrAug. 56 28.379 




6.550 

9 - 7 6 5 

11.790 
12.940 

‘S-S^ 

17.664 

9.192 

20.637; 

22.840 

24,667 

26.791 


57, 


Aug, 

July Aug. 36 
June July Aug. 56 
June — Sept. 56 
Aug. — Dec. 37 
Aug, 37—Jan ~ 
May — Noy. 61 1 
July 57-Feb. 58 
July 57-Mar. 58 
Nov. 47-Aug. 4^ 
Aug. 37—June-3! 
Aug. 57-July 5! 


6.057 

9.050 

10.427 

12.507 

14.19O 

‘ 5-978 

> 7-179 

19.131. 

20.923 
, 17 S 

8 * 3-545 


.822. 


8)27-290 


Wctnefs of the Seafons in 


z Month] 
% ' 

3 

;* / 


7 

.9 

ro 

i.jf 


1763 
July 

|July Aug. 

July— Sept. 

June— Sept, 

S$»y—.Sept, 

IMajr JW 

May~Fe>* 

May-Mar, 

Feb. 63-Jan,64'32.125] 




Dec.22.595 

Dec.,24^18 

Nw* . *5-9*5 
Non 28.759 
Dec.' 30.905 


,( , ... ..1 .1770 

4.521JIN0V. 

‘oa. Nov. 
Oft. — Dec. 
Sept, — Dec. 
Aug,-Dec,, 
pej—Noy,, 
n» pDec.. 
ay — Dec.;- 
April)— Dec. 
Mar. —Dec. 
Feb. — Dec.. 
Jan, *r Dec. 


7.818 

I 0 ; 93 ® 

>3*545 

14.768 

17.038 

18.978 
21.592 

1 * 3-144 

[25.044 

20.978 

;*i 7 - 7 i 4 

.566 
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XXVIII. A fecond Letter from Mr. Barker 
to the Prefdent , on the fame SubjeB ; to¬ 
gether with the Determination of the Lati- 
titnde of Stamford, in Lincolnshire. 

SIR, 

Lyndon, Jane 4, 1771. 

Read June 13 , *W* AM glad the letter I fent to you for the 
I 77 1, Royal Society, was thought worth their 

acceptance. I have, on the other fide, fent, as you 
defired, the height my rain meafurer ftands above 
the ground, which, if you think proper, may be 
added to my former letter. Mr. Edward Lawrence, 
who obferved the rain at Stamford part of the time 
which I have done here, generally found more water 
in his meafurer which flood on the ground, than I 
did in mines hut I cannot depend on his obfervations, 
becaufe I have been told the fervants at the houfe 
ufed to play him tricks, and pour into his ciftern 
more water than fell in, to which a tiling on the 
ground is very liable. 

Mr. Lawrence allb obferved the latitude of Stam¬ 
ford with a quadrant of Mr. Siflbn’s making; and as 
it is ufeful to preferve fuch things, I have extra&ed 
the obfervations from his book, and fhewn the lati¬ 
tude deduced from them. 

My rain ciftern has all along flood on the top of a 
wall, where another meets it at right angles. The 
top of the ciftern on the North fide, is 7 feet 3 inches; 

Gg 2 on 
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on the South weft fide, 8 feet 6 inches ; and. on the 
Southeaft fide, 10 feet above the ground > it is all 
open Southward for 25 yards j the North fide is an 
orchard, but no tree hangs over it. 

The latitude of Mr. Neal’s houfe, at the South 
end of St. Martin’s, adjoining to Stamford inLin- 
colnfhire, as taken by Mr. Edward Lawrence, in r 736. 


iff, By the Sun’s meridian Altitude IncI. of 'EcIip^ 23 0 28-’ 20". 

o / // . O f It O / ff 

May 1. Alt. <5 37 0 June 18 Alt. 60 35 0 Au I; 7 , Alt. 50 19 50 

O’sDecUN, 18 16 15 Decl. N. 231428 D?*l. N. 12 59 16 

Alt. of the Equat. 37 20 45 Equator 37 20 32 Equator 37-20 34 


Jun«: * 


56 47 26 July 7 38 20 30 11 

19 27 11 SO 59 .16 

37 20 15 ’ 37 21 14 . ^ 

.58:24 gp; 57 46 53 . 

_ t *i -■ 3 *0 ■ . ■ ; 20.25' 36 

‘37 21 20 37 at 17 

6028 31 15 5644 oSept. 8 < 

23 8 36 * 19 2a 45 

37 *9 55 37 ai 15 ' 

. 6o- 33 3 a *7 56 *6 26 f) 

>4~. ML# 'M .,;j ' ■■ ■ * 3 - 55 : - ■ •• 

37 Ur 8 ' ' 1 ’’ 37 21,'id ' 

6o 37- a bo 55 33 o 

23 ij 49 181150 

" 37 21 13 37 21 icgreateft 

60 49 • c a6 53 58 0 weaa 

23 28 12 10 36 56 Ieaft 

1 - ■ r ' r -. , mm* 1 J.1T — r..n J 

31 20 48 37 21 4 i 

ad. By the Meridian Altitude of the Pole fiar. 


at 


36 ^6jl«aft 


49 O 18 

lit 39 *5 

37. 20 53 

.46 34 o 
9 *3 7 

37 30 33 

- 38 38 3° 
1 18 1 

37 20 29 

3816 o 
' •» 54 34 

37 21 a6 


37 i1 *6 
37 ao $S 
• <Sf H SS i 
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May 14, Alt. 
below the Pole 

50 33 ? 

2 5 45 

Oft. 29, below 50 33 30 
above . 54. 44 30 

Latitude 

52 38 45 

Latitude 

52 39 -0 


Mean Latitude by the Sun 5$ 39 5 

by three obfervationa of the Pole ftar 52 38 55 


Mean Latitude of the S. of St. Martin’s 52 35 O 

St. Mary’s, the middle of Stamford, is half a 1 

mile further North, therefore its Latitude is J * ™ * 


I remain. Sir, 

With all proper refpeit. 

Your humble fervant, 

Tho. Barker. 


XXIX. Qbjeri 
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XXIX, Obfervationson feme Bivalve Infers, 
found in common Water*, by; Mr. Muller, 
of the new Academy of Sciences in Bavaria, 
- and the. O economical Society at Bern ; 
communicated by R, H. A. Bennet, Bfq', 

F.R.S. 


Read April i8,rTp* H E name of Bivalve is given 

177tm JL only to thofe ihell-filh, whole 

houfes are com poled of two parts, fuch asmufcles 
and oyders. Few of thefe are to be, met with in 
fcdh water, whereas a vad number are inhabitants 
pf the fea. I am acquainted with no more than four 
different fpecies, like die fea bivalve j they are found in 
the waters of FridrickCBal, near Copenhagen, and 
amongft them one has hitherto efcaped the re- 
fearches of conchiliogifts. 

In return, nature has liberally docked the feme 
waters with fmall infects, much more perfe£tthan the 
inhabitants of the fea-fhells, and likewife provided 
With a dottle Ihell. It is fufEciently. known, that 
mufcles and oyders are animals extremely fimple.j 
fince they want feveralof the mod perfect organs, 
and confequently enjoy life in an incomplete manner* 
The want of eyes, arms, legs, &c. obliges them to 
lead an Mle .life, deprived of all the advantages, 
- >... '?/. ; v ’ which 


6 
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which arife from fight and motion. Nature, from, 
which they received an habitation fufficient-to protect 
them from external injuries, feems to have fixed for 
life their abode to one dark fpot. - Our bivalve infers, 
on-the contrary, by opening their two folding gates, 
enjoy both fight and motion, alternately dipping in¬ 
die mud, and darting though their element the water; 
whenever they meet with bad company, they hide 
themfelves iii their fhells, and fhut up the valves, 
which forte and diftrefs attempt in vain to force 
openl 

■ I have difcovered feveraf different fpecies of thefe 
animals in the waters of Friderickfdal, one only of 
which is known td the haturalifls.. Mr. f3aker,of 
the Royal Society of'London; is the firft, that I 
know of, who mentions it}- he fays*, that the 
«• infe& fwims very faftj that it procures its nourifh- 
« merit by means of a whirlpool, which it raifesin 
«* the water by means of its arms; that, upon meet- 
« ing with a folid body, it flops itfelf by means- of 
« its feet; that upon:the flighted: touch it flirinks into* 
its fhellj and laftly that it bears much refembiance 
** to a bivalve fhell-fifh.” To this^diefcription bejoiris 
a figure, which, though ifftperfedt f, reprefents die 
irifedt. 'EfoteB &i&ia dedfiMJi call it the Mmocki 
arid without 'faMng nbtict that Mr. Baker knew it; 
already, they bbferVe that its ajitMtiaztc compofed- 
of fmall white threads j and that the fhell is oblong, 
flnootb, and greyifh, round on one fid£, flat on the 

• Miifofcope made eafy. ' 

+ Tab. XV. f. viii. ‘ v - " 

% Fauna 1761} 2o6q>- -i ju.»:>-.?'■'> 

. | ‘Jdiftoire des infe&e*, tom. ii, p. 657. 4*. 
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other, and nearly of the fame fize at each end* 
None of the above-mentioned writers have had the 
fatisfa&ion of infpedting the inhabitant of the fhell, 
which indeed is very difficult. Now as this infedfc 
bears a ftrong likenefs to the new fpecics, which I 
mm about to defcribe, we (hall take a view of both 
together. 

As I was walking in the month of November 1767 
along the fhore, out of the Weftern gate of Copen¬ 
hagen, I faw in a ditch of frefh water, a conferva % 
which I carried home with me. I immediately put 
a lump of it to dry upon the ftovej after which, 
upon looking at it through a glafs, I difcovered here 
and there feveral fmall white points, very fmooth 
and fbining. Thefe I took up upon the point of a 
pin, and on a defer view found them to be two 
valved Abells hardly difcernible. The hinge, toge¬ 
ther with the opening and figure of them, juftified 
my opinion*; 5 fepatated the valvesi, and the riling 
part of the hinge to the edge fhewed them to be 
lhellsi. I regretted that the infeft, a fight of which 
was abfclutely neceflary to rank them among die 
teftaceous kind, had Been deftroyed by the heat of 
the ftove. The froft came on, and prevented my 
making any further enquiries. I fhewed my fhells 
to three natiiralifiai of known abilities, who in. 
jignatigr ttie that they were of the, mwfcle tarn* t 
■ Aill? fetne/dpubt arifing .the' recol- 
le&ion of; above, mentioned f, which I 

had'found formerly i and j -put off thedecifion, till 

* Flora FjrWrickfdaHnff, tei6. “ 

f Fauna FrWrickfd. 851. , > 1 ' 1 . 

, ,. : •- - Ihftd 
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I had feen the inhabitant alive. In the beginning 
of April 1768, as foon as the froft broke, I got 
fome more of the confervas, which I diiTolved in aglafs 
of water without difcovering the bivalve \ nor had I 
any better fuccefs upon trying the eftedt of the 
ftove. During the fpring, I continued my fearch 
in the country, and foundfeveral fpeciesof bivalve in- 
feds, which led me to think the inhabitant of the (hell 
was like them. At laft, in autumn, after I had given 
up my hopes, I found it in the Park, at the bottom 
of a ditch full of landing waters. The tranfparency 
of the fhell gave me an opportunity of examining 
the inhabitant$ and the examination cleared up the 
doubt I had about its fpecles. 

The new fhell is a bivalve $ white, fmooth; fhio- 
ing, and tranfparent, without the lead fpot, hair, or 
down. Its figure is oblong, rounded at both endis, 
and the hinge fomewhat finuated at the opening, 

. and convex at the fides, in fuch a manner as, when 
feen out of water, it is very like the feeds of fome 
plants •, and this is common to all the fpecies of this 
genus. The fubftance is conscious, or- like hardened 
glue}, thin, and very brittle wheat dryed.^ When 
Sen by the microfcope, fotne of tbetnappear-very like 
Mtwg»i^S.rt99$ fqaal* a little broader at 

one end than fit#’Other, alii fomewhat flatted at 
the flope j they are* hot however more elevated .at 
the opening than at the hinge, but 5 rather the con¬ 
trary; for on the infide they fliew another edge, Ids ; 
ele/sate^than that of the outfide, and which grows lefo. 
aai^4e& towards the hinge. I pM la this nadie the 
place* wiiere .the' valvea join, though I have hot 
been afil^-difoover either • thoitoembrane or teeth; 

' Vol. LXI, H h which 
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which feem to (hut the valves in common flielta- 
They are however ftri£tly joined to this place 
during the animal's life; which makes one think 
there is a ligament at the tail of the inhabitant, by 
which he fhuts bimfelf in. The length of the 
Ihell is half a line, and its greater breadth above a 
quarter of a line. That fpecies mentioned by the 
above writers is three times longer before it comes 
to its fall growth. It ss hairy, though fihooth to 
the naked eye, more : indented at the hopes where 
the valves are projeffing, and moredeprefled towards 
the hinge; it is opaque, and of a changeable colour. 
Some: of thefe infers are ©fa .light and others of 
a dark green, marked with an-oblique ftripe of a 
lighter than the, reft. Some of thefc are bright, and 
others grey and: dirty ; but -the dowb with which the.' 
fhell is Covered, and to which the dirt ftieks, is only 
vifible with the microfcepe. I have examined feveral 
«©f i|wk*;*P*»* times of 

,ipi®d'?hav*e found- them all -rough; whereas- 
every ,©ne of thole of the new fpecies is fmooth. I- 
fhall call this new fpecies the white Smooth: bivalve,, 
to diftinguifh it from another, the fbell ©f which 
is white and rough; ■ and from that of the above* 
mentioned authors, which I call th e fordid, in aUufioi* 
to the dirty iheli in which it-is often found,.: 
w : 4rhaye)i^^y-obfecyed how difSculUt 
c over ita mfa&f-Me fcfc&itiwit*' °f - ** 

however, the wi«fp*reocj* ,$f the Jwfoh ntfike one,, 
gave me jm. oppOEjtumty of examining the lateral 
part of, its inhahftaafe With- the microfcopej and a 
happy accldent, , hy ^hich I catched the fordid.' 
•ne .-at reft upoadhariback of its own valvefc* 

>' ■ .. able4 

* v 3 

a 
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ablcd me to examine its fore part through a g!afs% 

I fufpedfc that it was Qiedding its fkin, and for this 
reafon was quieter, and had its- valves more open 
than ufualiy j be that as it will, I fhall now defcribe* 
the remarkable animal I obferved< 

The head is broad towards the bottom, but de~ 
creaies gradually in bulk, and terminates in a taper¬ 
ing point; it has on each fide a fmall long white 
■ thread, in the form of antenna . The animal feems 
to^lower and raife the point at pleafure.- . 1 

The antenna t are about die length of the (hell, 
and reft on a tranfpa-rent cylindrical bafis, which 
, «nds in white long cajpilkry filaments. They ap¬ 
pear to be ftuck on * at the extremity, of the head, 
but in fa£fc are tied to the.fides, as I have often ob- 
ferved the animal to lower the point of its head to-/ 
wards its breaft, without th z antenna following the 
motion. The /moth white: bivalve has five capil¬ 
lary threads at each antenna, four of which are at 
top; and the fifth fomewhat lower. Th et fordid ap¬ 
pears to : have tea at each anibnnai in feveral, the 
.antenna appear yellowifh* and their bafts feems *to 
confift of four rings. . v :• *'-* ;•* f '■*. ; ; ' ' 

/-i It is by .means of theft which are real 

^ankhal' changes its pofidon, from 1 •one 
place^tb able to move them- fefretal 

ways; when •& tB»*. taiisd to mpve feft, they are firft 
•extended ftreightwajrs; and appear iiketwo brifttes; 
*j& m inftant the threads are unfolded, and die am- 
%oahfwims with great quicknefsi )A$ for walking, 
joins the threads, foraetinaes 
only a fingle one, and fometimes featters themrafeout 
ellmge&er; fometimes-it bends them between the 

H h a ' valves. 
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valves, which are opened towards the place of the 
eye; it often hides one or both of them under the 
bread between the, four legs ; thefe antenna lee hi 
to. afford as great an amufement to the animal, as 
they do to the fpedlators. 

At the place where the head joins the body, to¬ 
wards the border of the hinge, of the fhell, one 
may perceive a little black fpot, which is the ani¬ 
mal’s eye. This extraordinary fituation of the organ 
of fight upon the neck feems aftonifhing; every 
thing, that is new is fb, but the furprize arifes only 
from the narrownefs of our ideas. Many people 
would give very fpecious reafons for this pofition; 
others might fuppofe, that if the Creator hadconfulted 
us upon the matter, the eyes fhould have been placed 
in a quite contrary pofition, towards the extremity of 
the head. How childifh and weak would, this be! 
What God does, is undoubtedly moft perfed; and 
what he orders the.be&poffible: but what We term 
jpal caufes* ..fro' feldom any more than conjedures, 
though fbmetimes they happen unexpectedly to be 
true'. Some aquatic infefts have the eye in the fere- 
head, others at the bottom, on the fore or back part of 
the head, at the fide or under it; nay there are 
feme, whofe head confifts of the eye only. The 
plain reafon to be given of the different pofitions of 
the principal organs, is at the fame, time the mod 
;qc. at lead the mod. within out, comped. 
TheiGovemor of the world i*i>leafed.to give in¬ 
finite variety ;to his works, andonly. obferves the 
laws rf umforratty in the generation of each difiind 
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The bread jets out a good deal towards the open¬ 
ing of the {hell, and conditutes the greater part of 
the animal’s body. The feet, mouth, and little 
bridles are placed upon it. 

There are four feet, whole pofition refembles a good 
deal that of quadrupeds, only that their reciprocal 
bent is more marked. The two foremoft are at the 
top of the bread:, in the part where it appears mod 
doped* I took them a great while for feelers^ be- 
caufe the, animal employs them to touch things with $ 
but another ufe it .makes of them,together with the dis¬ 
covery of fome true bridles, makes me judge them to be 
legs. They are white, tranfparent, and jointed, bent 
towards the back legs, and terminated .by two points, 
in the fhape of claws. The joints have very thin 
hair on the inferior part. The two hind legs are 
tied to the lower part of the bread. They are 
longer than the fore legs. Each joint has a couple 
of ftnall threads at the end, and each leg terminates 
in a claw feme what lengthened j as to the red, they 
are Hke the fore legs, -and bend towards them. 

; The bivalve infeft makes ufe of its claws, not 
-only to walk upon the conferva, ibme paits of which 
are true labyrinths, and others foreds to him.; but 
Idsewi^^remefe the dirt, to fei^ its prey, and 
to Faffo*' itfetf other animals of its "kind, or to 
nei^boiiring bcw^fe^- 

f Under the bre«0£ and near the fore feet, is a black 
fpot, which is the inie&’s mouth ;, it is covered with 
a . fmall tranfparent {kin, which opens Jn the 
middle, and mews a couple of jaws; /marked with 
a very black fpot attbe place where they join,' Be*-, 
tween tbefe jaws bang .veryimall white beards like 
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thofe of the t'tpuh ; and above thefe again, there ap* 
pears a fin all black tranfverfal line. About the mouth 
there are feveral other little beards, fomewhat in the 
fhape of feet, which are conftantly in motion. 

There is no doubt but that thefe ierve to procure 
a/ree paflage to the water, and to tarry the food to the 
animal’s mouth; which employment we can by no 
means aflign to the hinder, legs, as Mr.. Baker, 
who did not fee the parts concealed between the 
valves of the fheH, ,has done. ' 

The belly is almoft as-broad as. the bread, hut has 
fcarce above half its length* The breadth decreases 
towards the tail. When feen from before, the belly 
appears compofed of two conical lobes, marked in 
the middle with a black .Circle. It moves alternately 
to, and retires from, the bread:. . .1 ■ j j . 

The. tail comes; oat beiweernthefe two iobes j it is 
oC. the .dime length , with the body, and confifts of 
two? (freight whux^aacsd- traafparent canals, which are 
Jlpineditogethee dll itbwards. the tend, where they fe- 
parate* and each terminates iiy two cOcved ;points. 
ToWards the roiddle of the* tail, there is-a little "Sard 
brifele, upon each of, the canals;- 1 The ihcmal oo(iv» 
monty keeps this hid under his. bread: and belly j nor 
have I ever feen it extend it, unlefs when upon the 
point of Wanting the neceilary water, when the 
animal brings it out, to put himfeif in an «afied^Nw- 
5: after Much,* it is iminedilieiydrmritback 

■again* •' .. ; ' s. ■ 1- 1 > : 4iH !_ •' • ^ ' *'■ '<■ 

Upon the back of rise infeffc, ;are likewise feen two 
large round bodies, which I take to he the svaria. 

.3^0.body, after..this ddcriptionvwill dispute the fu- 
pcr-icdty which our bivalvemfed has over the bivalve 
. . (hell-fiih. 
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fhell-flfh, by the wonderful confirmation of its body, 
and the advantages which arife from it. But the differ¬ 
ence of make is not the only one, fince the fhell 
too is formed in a quite different manner. 

The federal hypothecs of nsturalifts, on the for¬ 
mation -of (hells, are known i fome will haue them 
increafeby intuffufeeption^ and others by juxtapofition. 
This latter opinion, which M. de Reaumur patronized* 
and which nature feemed to iuftify, became, in con- 
fequen<5e r , fhe moft general; but if the friends, of' the 
other fyftem were thought to lofe their caufe,it was only 
for want of obferving with a fijfficient degree of ac-. 
curacy the operations of nature, whofe variety would 
have farwiffied • them - with inftances in their favour. 
Our bivalve' 1 fnfe€t offers one, which the deferdohpf 
the old fhell add" the 1 formation of a neWone; ih pfo- 
portion aS the'anitml grows, put v beyond a doubtl 
The fa£t itfelf appears, not only from the obferyatjon 
of empty (hells of different fizes, which are to be 
met with in waters, and ary polling more than die 
fpoils of '©ar- bivalve iMbfts y .from the Angular 

godd jforttfnbsl hasi, in feeihgoifh of th? animals {hip - 
itfelf; entirely, in my prefehfcb, yf 'the' of- 

ita fbetl* and of-the exte^a^Ml bfi^qdfy, Ind^hew 

sbrjfkft ^renewed. The 

exuvice botfedf the l&eh psm&yk body jWte 
ttanfeafeht.-'#' thbctyfta^ The Joints of 
the bflfHw,4iie<feet, ;< the fmalleft hairs r 

were more diftinguifhable than. in the animal ifcfelf- 
BS^d^nfimteiy fi^Fale the oreads, which, hid as it , 
W^ib&mths-fcnd c'afesy dfolybecorne yifibte when 
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In the cleared water that we drink, one can often fee 
with the naked eye fpoils of this infeCt, joined to 
thofe of its fhell, floating along, like fine white 
cotton. 

This adbefion proves that the body of the animal 
is joined to the fhell by. fome ligaments, which 
pofiibly too may keep' the valves tp the hinge, as I 
conjectured above. 

I have not yet fucceeded in difcovering the organs 
of generation j nor have I feen the infedtsin the adt of 
copulation (which cannot be lefe extraordinary than 
that of-the other fpecies of the monocult); fb that I 
can lay nothing of their fex, 1 have obferved that 
they lay eggs, blit this does not prevent their being 
likewise viviparous: I have feen other fpecies of 
monocult fome of which had their ovaria full of 
eggs, and Others of little live beads, which at times 
th^r hatched, and at others put down in the fhell. 

The fordid fpecies is the moft commonly met 
witb^ oi^jfinds.^'aU. the year, even in die time of 
froft,. from under which I have Often drawn it. 

It fe found in all pure waters, and even in the little 
ditches which areexpofed to be overflowed by the 
fea. I have preferved it from May to November, full 
of life and motion, in a giafs of water, which I did 
not renew the whole time. ■ . , 

The fikooih white infcft lives at the b^lkp^T' 
nijiffoes, and pools, in which the 
mehiqned grows. . ... I --.>*'•*, ' ! - t ■ 

As foe entomologies have raided the bivalve infeds 
under the g^huf[of foe mpneculiy 1 am naturally led 
to fay fomething alpit foas gfemrir-.'. 

Syftema* 
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Syftermlical writers have confounded aquatic infedls, 
very different, both in fpecies and genus, under the 
general arbitrary name of .Pfonoculus. They have 
not been contented with giving the fame denomi¬ 
nation to feveral fpecies, whofe properties and attri¬ 
butes did not at all correfpond with the known cha- 
rafters.of the genus, but have likewife given as fpe- 
cific marks thofe which, nature tells us are generic, I i 
fhall only mention at prefen t the fordid, which furniihes 
me with, a ftriking example. M. Geoffrey, as well' 
as Linnams, has ranked it under the genus ,of the- 
nionocuH.. According to the latter* the generic- 
char after of this, is to have two eyes and twelve 
feet, fix of which are fixed; whereas the former 
gives it only one eye and fix. feet. Befides the differ-' 
ence as to the..number of eyes,, my defeription proves 
that the number of feet does not agree with this 
'account. JLet me add, that the particular make of 
the antenna .-, the feet, the tail, and the "whole body,, 
give this infedt a claim to form a genus of its own.. 
As to the ipecifi'c definition, Aatennis multiphcibus* 
capillaceis , tejfa bfaafai, and whatever elfe is faid of 
it, if one excepts the colour only,, belong equally to> 
all my fpecies with, capillary antenna, and conftitute.- 
rather a definition of the whole genus, than of a, 
particular fgecieV *. ' V''; 

The fame mifeafee fotobe met with in feveral other 
fpecies brought under genus; and the reafon* 
of it is that the authors, not having known more than* 
four of all the difFercntfpecies, which-1'have Reckonedi 
an in the following table, have generalized the-cha— 
ta&efe of thefe. four, though they were note welli 
acquaihtedevenwith thefe. 

’ * ’ X it 'Thft 
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The *aater parrot , which is the beft known, both 
on account of its colour, fometimes red, which makes 
the vulgar believe that the water is changed into blood, 
and front the works of Shaffer Baker, Geoffrey > and 
Swammerdam, , is reprefented by the latter ais herma¬ 
phrodite, though it be different in fex, and have the 
parts of generation double* ' „ * ' 

The knowledge of thefe infedts has been almoft 
entirely negledted, though in reality very interefting $ 
not to fpeak of their wonderful make, the difference 
•of their motion, and their Angular mode of copulation, 
are worthy of our enquiries- X-et it be fufficient to lay, 
that we iwallow them and their fhells, either living 
or dead, both in our victuals and drink j fo that I 
Ihould not be furprized, if fome time or other they 
were found in our intefliner, or in thofe of beafts, and. 
feveral of.our difeafes attributed to them. . 

, 1 . I propofe giving the defeription and hiftory of thefe 
ihfedts, with their figures drawn to the life, -as feen 
by the microfcope ; this; T fball do in a work which 
l .am proje£ling. To render it more compleat, I beg 
favour of all naturalifts to communicate their ob- 
iervations, which I fliall not omit to give diem the 
credit of, and at the fame time, if they fliould find 
any other fpecies, to fend them to me/ It is very eafy 
to tranfport thefe infers, as they live very well in a 
,fmall.quantity of .water for feveral weeks, without a 
necefficy of a change* With thefe hopes I have 
added a lift of the feveral fpecies, which I have met 
with, in the waters of Frider.ikfialL It is after 
having examined and compared them, at different in¬ 
tervals, at all ages, and in alt feafons of the year, that 
I venture to pronounce upon their fpecific differences* 

’ ' f I fliall 
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I fhall take another opportunity of fixing the general 
ones.' 


Gejns Monoculorum, 
aquarum 'Friderichfdalenjtumv 
a Conchacei. 

* Antennis capiilaribus fuperiscapite abfeondito. 
l , Antennis binis: tefta ovata, tom entofa. Fig. IV, 

v, vi. 

. a. Antennis binis : tefta avata fufea, ciliata. 

3. Antennis binis : tefta fubOvata, candidiffima. 

. 4. • Antennis Binis ; tefta reniformi, peilucida, Fig. I,. 
II, III. 

. 5r Antennis binis: tefta fubreniformi, fufea: fafeiis 
.. -tiibus albfe*’ -• * * _ 

6. Antennis bkiisstefta elongataj fafeia viridi. 

.7. Antennis binis: tefta antice truncate: ftrigk 
' nigris.. : k 

Ml Antennis binis s tefta giobofa, glaberrima.. 

9, Antennis binis gljobofai? faiciis tribus nigris.. 

* * Antenmscapiflaribus inferis: caplte exlerto.. 

jo* • Antennis binis: ..cauda infiexa ; tefta globofa,. 

11. Antennis biniseauda infiexa :. tefta oblonga,. 

antennas ©rami ratiojje.ptofpiccte: 
1‘vauie&tefi quatwof edefie vix dubitera. 

12. Antennis tjuaternis: cauda tranc$ta : :tefta> 
-r»A globofa. 

I i 2 13. An- 
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jg. Antennis quaternis: cauda'inflexa lameliata: 
tefta ventricofa. 

14. Antennis quaternis: cauda eredla: tefta elongata. 

15. Antennis quatcrnis: cauda inflexa: tefta antice 

aculeata. 

16. Antennis quaternis: cauda inflexa ferrulata: 

tefta ventricofa, mutica. 

.17. Antennis quaternis : cauda redta : tefta univalvi. 

N. B. Hi potius binoculi & ultimus quidem 
proprii generis. 

■*' * *• Antennis ramofis: capite manifefto. 

%%. Antennis dichotomis: cauda inflexa: tefta fub- 
rhombea mutical 

Pulex non caudatus SchaeffI monog. t. 1. f. 9. 
19. Antennis dichotomis: cauda inflexa: tefta gibba 
quadrangularj. 

20.. Antennis dichotomis: cauda inflexa verrucofa: 
tefta poftiee aculeata. „ r’,” 

't. t. f. t—~8. 

21*. Antennis dichotomis: cauda inflexa: tefta antice 
ferrulata, poftiee aculeo iojngo. ) 

22. Antennis dichotomis: cauda inflexa ; tefta antice 

ciliata: comicuJis porredb's lorigis. 

23. Antennis dichotomis: cauda inflexa: tefta antice 

piiofa: corniculis pendulis. 

24. Antennis dichotomis: cauda inflexa appendicu- 

. latat ttfta poftiee acuta,"; ; '■, 1 ~ 

25. Antennis dichotomise cauda inflexa appendicu- 

/ lata: tefta antiCcaculeate.* * . ' 

26. Antennis dichotomis $ cauda deflexa: tefta mu¬ 

tica : corniculis porre&is brevibus. 

. .i, j • • •, . ■ \ .'..t 

An- 
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27. Antcnnis dichotcmis: cauda reila : tcfla ovata 

mutica. 

28. Antcnnis trichotomis: cauda re&a: tcfta apgulia 

anticis fctiferis. 

b Cataphra<fti. 

* Antcnnis binis. 

29. Antennis binis fimplicibus: cauda redta bifurca. 

30. Antennis binis fimplicibus: cauda curva bifuica, 

laciniis pcndulis. 

31. Antennis binis fimplicibus: cauda biffeta. 

32. Antennis binis fimplicibus rigidis: cauda bifida, 

33. Antennis binis dichotomis: cauda inflcxa. 

* * Antennis quaternis. 

34. Antenni, quaternis fimplicibus : cauda redla 

bifida. 

Baker microfcop. t. 15. f. 1—4. 

Hafnfce, a+ Nov- 1768. Otto Fridericus Muller. 

Acad. Caef. N.C. Scientiarum Boies, 
ac Societ. Oecon. Bemcnf. 


Explanation of the Bivalve Infedt, Tab. VII# 

Fig. I. The fmooth white infedl as it is naturally. 
Fig. II* The fame, feen through the magnifier. 

Fig. III. The fame magnified by the microfcope. 

The tranfparent ftiell Ihews the inhabitant 
lying at its full length > with the antenna *, 
legs and tail, out of the valves, 
a The edges of the two valves. 
b The antenna* 
c The eye. 


^The 
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d The head. 
e The ovaria. 
f The fore legs. 
g The hind legs. 
b The tail. 

i The fore part of the breaft, where the beards 
and mouth are placed. 
k The belly. 


Fig. IV. The fordid {hell of its natural fize. 

Fig. V. The fame, as fcen through the glafs. 

Fig. VI. The fame, with the {hell a little opened, and 
more magnified. 
a The rough fhell. 
b The oblique llripe. 
c The antenna, 
d The fore legs. 
e The hind legs. 
f The mouth and joints, 
g The tail. 

Fig. VII. The fame, with the {hell {hut. 


XXX. 4 
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XXX. A Letter to the Rev. M . Lort, B. D . 
p, R, S. containing an Account of a fngu- 
lar JRifh, from the South Seas, by the 
'Rev. Mr. Michael Tyfon. 


Reverend Sife, 

keadMay9 } jripS he Rev. Mr. Farmer, Fellow oF 
* I7?I * ■ JL Ernanuel college, Cambridge, vfery 

obligingly lent me a curious fiih, preferved in fptrits, 
which was brought by his relation Commodore 
Byron, from the new-difcovered iflands in the South 
Sea. 'As X have the greateft reafon to believe that it 
has never been figured or defcribed by any author, and 
indeed never before feen in-Europe ; I have taken 
the liberty to fend you the following defcription and 
drawing of it (TAB.VH. fig. virt.^* Icould not oount 
thebraochioftegous rays, without greatly injuring the 
fpecimen j bat there is no doubt of its being one of 
the Perea genus■ of Linnaeus. It is called by the 
Commodore the Zebra fifh, he not knowing its 
proper name. The drawing is exactly m?afured 
from the real fill), and is in every part of the fame 
fuse*. 


mu 
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Pifcis thoracicus. 

Perea ******„ 

CAPUT obtufum, antic& nudum. Os afeen- 
,dens, labiis-carnofis marginatum, mandibula inferiore 
longiore. Dentes in maxilla utraque aequales, acerofi, 
approximati. Sutura maxillarum utrinque obliqua, 
dentata. 

Opercula branchiarum fpinis ferrato-ciliata. Nares. 
unicae, rotundas, margins tae. « 

Corpus ovatum, compreffum, fquamofum. 

Pinnae bafi fquamofe, margine nigrae, ramentis 
ultra radios porre&is. Dorfales 2 fubunitas: prima> 
rotundata, radiis ro fpinofis, lecunda angulata, radiis 
i6. moUibuSf Pedlorales rotundatae radiis 14. Ven- 
trales radiis 6. Analis angulata radiis 14, anticis z 
fpinpfis, ' Caudalis rotundata 18. 

Color grileus. Fafci® 6 nigrae tranfverlas to turn 
pifqem cingunt: prima per caput ducitur, pone 
oculos; fecunda per operculorum .marginem j. tertia 
angulata, obliqua, inter pinnam primam dorfi atque 
anum j quarta redta ab unione pinnarum dorfalium 
ad fpatium pone anum j quinta arcuata inter pinnam 
dorfalem fecundam et pinnam analemj. fexta redtiuf* 
eok in bafi pinna? caudalis*. , 


Diagnofis. 
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Diagnosis. 

Perea (• ♦# •) Pinnis dorfalibus fubunitis, caudd ro- 
tundata, corpore ovato: fafciis6 
tranfveriis nigris. 


I am, - 

Reverend Sir, 

Your aioft obedient 
humble fervant. 


jBcnaet Coll* Camb,' 
March n, 


Michael Tjrfon. 


Vtsv. XXI. Kb 


XXU. An- 
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XXXI. An Account o/Elden HoleVw Derby-* 
fliire; By J . Lloyd, Qfqx f ome Obfer - 

nations upon ft> by Edward King, Efq' r 
F. R. S .; in a Letter to Matthew Maty,, 
M. j O. Sec. R. S. 


To Edward King, Efqj, 


Dear Sir,- 

ReadFeb.3i, rj^H E inclofed'Ts feme account of 
mi * JL Elden Hole, in DerbyCbire j with, 
the obfervations I made, upon being let down into 
it, in June laft, at the time I was at Buxton-wells.. 
If you think it any way curious, as a new account, 
you will be pleafed to communicate it to the RoyaL 
Society. 


I am,. Dear Sir, 

> Your much obliged’. 

bumble Servant, 


Scwghfon in Flintshire, 
' Augnft 4, 1770. 


J. Lloyd. 


A De- 
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A Defcription 

ojf Elden-Holb, in Derbyshire. 

Having often heard, and feen, feveral accounts 
of the unfathomable depth of Elden Hole, in Der- 
byfliire, an'4 being in that neighbourhood, 1 was 
inclined, to make what enquiries I could about that 
noted place, of the adjoining inhabitants j who' in¬ 
formed me, that about fourteen or fifteen years ago, 
the owner of the .pafture in which this chafm is 
fituated, having loft feveral cattle, had agreed with 
two men for to fill it up; but they, finding no vifible 
effects of their. labour, after having ./pent fame days 
in throwing down many loads of ftones, ventured to 
be' let down into it, to fee if their undertaking was 
practicable 5 when upon finding at the bottom a pro¬ 
digious large.cavern, they defifted from their work, 
as it would have been almoft impoffible to have pro¬ 
cured a fufficient quantity of ftones to have .filled.it 
up.. 

Upon enquiry of one of thefe men whether there 
were any damps at the bottoms and being aftured in 
the negative; I procured two ropes of forty fa¬ 
thom nearly in length, and eight men to let me; 
down.. 

As the entrance is fo well known, I flhall fay no¬ 
thing further pf it, than merely, that it lies pear 
Nqrth^pd South in its diredtion lengthways? and thdt 
the opening from one of thofe .points to the other, at 

K. k 2 the 
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the furface, is about thirty -yards, and eight or nine' 
yards broad*. 

For the firft twenty yards I was let down (which 
was at the South fide), I could a {Tift myfelf with my 
han4s .and feet, as it was a kind! of confined Hope j 
but after thai die rock jetted out into large irregular 
pieces, on all the three fides next me j, and on that ac¬ 
count I met with feme difficulty in paffing, for about 
the {pace of ten yards mores at which depth the rope 
was moved at leaft five or fix yards from the perpen¬ 
dicular. Thence down, the breadth was about three 
yards, and the length, at leaft five or fix, through 
craggy irregular flits in the rock, which was rather 
dirty, and covered with a kind of mofs, and pretty 
wet, until I came within about twelve or fourteen: 
yards of the bottom, and then the rock opened On 
the Eaft fide, and I fwung, till I defended to the 
floor of the eave, where. I perceived there was light 
; enough came from the mewth of the pit (though at 
the diftaoee efJ&ty-Cwo perpendicular yards), to read: 
any 1 print. When Jwas at^tfae bottom, I perceived 
that the cavern confifted of two parts 1 the firft (into 
which I descended, at the placel began to fwing) 
being a cavej in. fbape not much unlike to that of an 
even j and the latter, a vaft dome of the form of the, 
in fide of a gjaft-houfej with a fmall arched paflage 
firom theone totheother, through whichra flope of 
look: ftones (that have been .thrown in from time to- 
time) extends from the wall at the Weft; fide of the 
firft dome, to alntoft the bottom of the fecond cave,, 
or dome, with fuch an angle, that the further end 
of the cave is lower by twenty-five yards, than the- 
place*where I.fif ft landed.. 

1 TCh® -- 
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The diameter of this cavern 1 take to he nearly fifty 
yards: the top I couid net trace with my eye* but 
bad reafon to believe it extended to a prodigious 
height j for, when 1 was nearly at the top of one of the 
mortified rocks, at the height of (I dare fay) twenty 
yards, I could find no clofure of the dome, though I 
then few much further than when I flood at the bottom. 

As to the particular curiofities to be met with 
in the fmall cavern, they are not worth mention¬ 
ing } indeed I did not meet there with any fialat- 
tideal iacruftations whatfoever; but the wall confined 
of rude and irregular fragments of rock. 

Amongft the Angularities in the fecond cavern, T 
particularly obferved the following} climbing up a. 

• few loofe ftones on the South fide, at the place marked' 
Qj_(in the plan fig. XL), I defcended. again, through.. 
.a fmall flit* Into a little cave, four yards long, arid ir¬ 
regular, as to height not. exceeding two yards j and' 
the whole lined with a kind- of fpafkling ftaladtitds,, 
ef a fine deep yellow colour, with feme fmall fblacti- 
tical drops hanging from the roof.. 

Facing the firfi entrance is a. moft noble column*, 
of the feme kind of incrufiation (fee D, fig. II. and IV.)* 
which I could perceive to bfc above thirty yards high:, 
and proceodmgon to the North, I: came to a large 
ftone (markedlS. fig.H. and I V.) covered with the like; 

. matter} and under it I found a hole two yards deep,, 
lined with the feme ? from whence fprung a rock, 
confifting, of vaffe folid round maffes,. like the former 
hi Odour, though not in figure, dm which I; eafily t 
afeended to the might of twenty yards,, and gpt fomc; 
fine pieces of ftaladites, pendent from the cragged- 
tides width'joined this rock». At the- tipper part 1 

' perceived! 
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■perceived* a-ffrall hole* or cleft; but could not, without 
■bejog in danger of my life, get at it j and I found 
; great difficulty in coming down again. 

this, proceeding forward, I came to.another 
.pile of incruftations, .different from the two former, 
and much rougher; and which was not tinged with 
fuch a yellow, but rather with a brown colour; and at 
the top of this alfo is a fmall cavern,into which I went. 

The lafl thing I took notice of was the vaft drops 
of ftaladtites, hanging like icicles from every part of 
the vault J fome of which were as large as a man’s 
body, and at leaft four or five feet long. 

I obferved the greateft part of the walls of the large 
cavern was lined with incruftations, and that they 
were of three kinds: the fuff, being the deep yellow . 
ftaladfites; the fecond, being a thin coating, like a. 
kind-of. light Hone-coloured yarnifh upon thefurface 
of the limeftone, and which glittered exceedingly by 
the light of the candles j and the third being a fort 
of rough, effiprefeence, every minute fhoot refembling. 
a kind of rofe-flower. 

Having fatisfied roy curiofity with a view of this 
aftonifhing vault, I began to return :(obferving die* 
•whole floor to be covered with vaft quantities of loofe- 
ftones); and reafcending that heap, which I firft 
mentioned, and Co returning through the arch which 
feparated the two vaults, I perceived, that though, it- 
is how only about three yard? high, yet it mu ft for-' 
merly .(before the ftones wore flung in), have been a 
very mignificent entrance. , 

Once more faftening the rope to my body, I gave,, 
the fignal tp be drawn up, which. I found to be a 
much .more difficult and dangerous talk tlaan «njr 
, . , defcent. 
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defcent, owing to my weight drawing the rope into 
clefts, betwixt the fragments of the rock, which 
made it ftick j and to my body jarring againft the 
lides, which I could not pofBbly prevent with my 
hands. Another circumftance alio increafed the 
danger, which was, the rope loofening the ftones over 
my head, whofe fall I evjry inftant dreaded. As I. 
was obliged to keep my face towards the fide on 
which I was let down, I could not make any very 
particular obfervations on either of the rocks on each 
fide of rue, nor any whatfoever on the oppofite one,, 
except at a few refting places, either in : my defcent 
or afeent. 

For the fake of conveying a clearer idea of the 
delbription, I have added two or three drawings, and 
a,planwhich-are as exaCt a refemblance of the place,, 
as my recollection will enable me to give. 

And, before I conclude, I.ought to mention, that 
under the projection of the rock at A (fig. L) where 
the paflage firft grows narrow, and which may with 
difficulty be. feen from the top, is the entrance of a 
cavern, that feems to go a great way s but I could 
not get info it, and therefore am not able to fay, any 
thingfurtherabout.it.. 

P. S. Since writing the above, I’have been inform* 
ed, that a gentleman, who Jives near the fpot, affirms, 
there was' formerly the mouth of a fecond fhaft in 
the floor of the great cavern, fomewhere under the 
great heap, of ftones j. and that it was covered up by 
the miners,. at the time when fo many loads were 
thrown in from the top, ", It is reported to .have gone 
down.a^aft, depth .further, and to have had water at 
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the bottom; but I did not perceive any remaining 
appearance of fuch opening myfelf, nor did the 
miners, who went down with me, fay any thing 
■about it. 


To Doctor Maty, Sec. R. S. 


S I R, 

Bedford-Row, Sept. 1, 1770* 

| Have taken the liberty to fend you, in confequence 
. of Mr. Lloyd’s requeft, his curious and exa& ao 
•count of Elden Hole in Derbyfhire: and I hope it 
%ilt not be thought improper, if I venture to add a 
Yew fhort obfervatkms upom it. 

Mr. I4oyd* i» his poftfcript, mentions the report of 
there being a fecond fhaft, at the bottom of the great 
heap of ftones-s and when I was myfelf in Derby- 
•fhire, about four years ago, and went to view the 
fpor, I had an opportunity of receiving. feme in¬ 
formation, from the wife of one of the miners, who 
had been down s and One deferibed the cavern' in a 
manner agreeable to fuch an accounts for fhe men¬ 
tioned a very fteep fheif, or defeent, in the midway s 
at the bottom of which f foe laid) her Kufband went 
•down again a great way further, till he came to fame 
’water. ■ v, 

I do therefore conclude, that there really is fuch a 
tec-ond fkaft-i which having been covered up with 

•large 
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large flag ftones, or timber (probably by the miners) to 
facilitate, if pofllbje, the filling up ofElden Hole, ltill 
remains buried under the heap of ftones. And 1 do 
alfo fuppofe, that the great flopc of ftones, which Mr. 
Uoyd delcribes, is not entirely compofed of loofc 
ftones from time to time flung in; but that under 
them is the original fhelf of folid rock, much fteeper 
than the prefent Hope, and fomething in the direction 
S D fig. V. with the mouth of the 'fecond fhaft near 
the end of it. And this fuppofition, together with 
Mr. Lloyd’s exa& defcription of the parts of the 
cavern which he faw, will perhaps reconcile all the 
accounts that have been given of this moft aftonifli- 
ing chafm. 

For, ftones flung down, or let down by ropes, In 
a proper direction, would certainly Aide along the 
fhelf of rock, and defcend into the fecond lhaft, 
before it was covered up; whereas others would reft 
at the bottom of the firft lhaft, or in the great cave r 
and hence the depths obferved by different perfons, 
at different times, muft have varied greatly from one 
another, 

l And if it he further cofifidered, that, in founding 
fuch great depths, the weight of the rope may often 
be.nriftaktnfhr the weight of the plummet; and 
that hence the rope may continue defending, and 
coiling up, firft 'at* the bottom, and afterwards at 
other places where it is accidentally flopped, till it be 
at length hindered in its defcent by fome projections 
of the rock nearer‘the mouth of the fhaft; this wiH 
account for Mr. Cotton’s letting down 884 yards] 
whUft the.‘water .at'the bottom of the fecond fhaft 
will account ; fdr 80 yards being wet? as fb many 

. Von. LXI. . Li might 



E as 8 3 


might coil up in the water (let it have been ever fo 
ihallow)# and as the reft, beyond the real depth of the: 
chafm, might coil up either in the great or little 


Again, the many craggson each fide the firft fhaft,, 
(and probably alfo on each fide the fecpnd) muft. 
retard any ftone in its fall; and by that means wilt 
account for the length of time a body takes in de¬ 
fending i which- muft be a great deal longer than 
if it fetl in open fpace: and hence Dr. Short (who 
has given us a calculation, formed from the time of 
the defcent of heavy bodies, according, to the New¬ 
tonian principles of gravitation) was milled to con¬ 
clude, though very ingenioufly, that this chafin was . 
42z yards deep*. _ 

' And, laftly 5. the falling of ftones into the water,.aft 
the bottom of the fecond fhaft, and the increafe of 
the found made thereby# partly from- the reverbe¬ 
ration at the fides of the great cavern,, and partly 
from the form of the upper fhaft (which is not very 
unlike that of a fpeaking trumpet,, fee fig. fc) might 
occafion, that aftonifhing noife, which, is faid to have 
been heard at various times formerly*,! on-throwing 
ftones into this gulph # but which has not been heard 
of late years,, in. a manner at all agreeable to old 1 
teports. 

1 And now* Sir, I cannot forbear totake notice, that 
asbbth Mr. Lloyd, and alfo the miner’s wife, from, 
whom ! had* my information, mentioned there bang 
water at the bottom, of the fecond fhaft, it ap¬ 
pears h'ghy probable,, that this water is the conti- 
puatLn.~Qf a fubterraneous river; and indeed of that; 
very river which runs out of the mouth of the great 

• , ' cavern-, 
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caverd at Caftleton : for it is obferved by the coun¬ 
try-people in the neighbourhood, that there is a large 
quantity of grit ftone grows in the earth near Elden 
Hole, but none near Caftleton 5 and yet, on high 
floods, the river at Caftleton wafhes great quantities 
of fragments of that very grit-ftone, out of the mouth 
of Caftleton cavern. 

There is alio a tradition, which, however ridiculous 
it appears at firft fight, ought to have fome little 
weight; efpecially if compared with what Keyflet 
and Dr. Brown * relate of the Zirchnitzer lea in Car- 
niola. The tradition is this, that many years ago, 
a poor old woman, hunting her goofe, it fled from 
her, and at laft fell down into Elden Hole, to her 
great forrow; but fome days after, (he heard it was 
feen at the mouth of Caftleton cavern, and actually 
received it fafe again from thence: the goofe having, 
by the fluttering of its wings, preferved itlelf from be¬ 
ing dafhed to pieces in its fall; and having found 
its paflage fafely through the fubterraneous river. 

I have added thefe few obfervations, for the fake 
of preferving the tradition cocerning the fecond ftiaft, 
which otherwife perhaps would very foon be loft; 
and alfo for the fake of fhewing how great a pro¬ 
bability there is of its being trueand to explain the 
matter more fully, I have ventured to add a fifth 
drawing, though merely from conje&ure. 

But before X conclude, I mu ft beg leave to ohferve, 
that the difpofition of the mafie9 of ftak£fcites in this 
cavern, ieetns to me to deferve fomc attention. Of 
the three, great piles, of jnefuftations,. two imnifeftly 

* See Kleyfiar’# Travel* Svo. VoL I Vi pa 40, and Lowthorp’s 
Abridgement of the Philofoph kal Tranfa&ions, Vol. XI. p.306. 

L 1 a defeend 
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defcend from two chafms (H and G fig. IV.) in the 
lides of the cavern j and therefore feem to have been 
formed by the water draining, and dripping at times, 
through thofe chafms, and carrying with it the ftalac- 
titicai matter: and it is remarkable that the pile (I, 
Fig, IV.) from the larger chafm, is coarfer, and 
rougher, and of a more earthy colour, than that from 
the fmaller chafm. But the third and largeft column 
of ftala&ites, (P, Fig. IV.) has no chafm in the rock 
at its top j and is of a finer kind than the two others 5 
and confifts of perpendicular lpires; whereas the 
others confift of large mif-fhapen lumps. And it is 
moft remarkable, that this ftands very near the end 
of the Hope of flones; and conlequently,. that fome- 
where near it muft be the mouth of the fecond; 
fhaft, if fuch really exifts. 

As therefore Dr.Browne, in his travels (p. 96,4to.) 
mentions ftaladites formed on the irons in the cupola 
of the baths at Buda, hylhzexbaktmsfcom the baths 5 
and as lo many of the waters in Derbyfhire are warm, 
and minerals I would beg leave to fubmit it to the con- 
fideration of the curious, whether this column, in parti¬ 
cular, and the thin coating of flaladtites, on all the 
walls of the great cavern, mentioned by Mr. Lloyd, 
were not moft probably formed by exhalations from 
the fecond fhaft \ whilft the other two columns, and 
the ftala&ites pendent from the roof, were formed by 
water, and ftala£itical matter tranfuding through die 
chafms-above-mentioned, and through the. pores of 
the fibne ? I am. Sir, - 

With great refpedt, your much obliged, 

... ; and moil obedient humble femnt, 

. Edward King. 
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Explanation of Plate VIII. 


Fig* I* 

A Se&ion of the Gieat Shaft, and Firfi Cave* 

NS The mouth of the Chaftnlengthwaya from 
Noith to South. 

S The South end, at which I was let down. 

A The fiift gieat ciagg, where the paftagc 
grows narrow. Oppoiite to it is a large 
projection of the rock, which may 
Juft teen, from the top: and under that 
is, 

F The entrance of a cavern, which feemed 
to go a great way j but I could not get 
into it. 

C A large projection of the rock, at the bottom 
of the fhaft. As loan as I had paffed 
this, Ifwungj hfcfog' into the hrfh 
Cave, 

The hpip of ftones, with yvhich the whole 
bottom of the firft cave is filled. 

The arched paflage into the great vault, 
being about three yards high. 





DE 

B 
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Fig. U. 

The Plan of the Caves; 

YZB The floor of the firft cave. Y The 

North end. Z The South end. 

YZ The flat Wall of rock, on the Weft fide. 

J5 / The entrance into the great cavern, on 

V : ; .. the Eaft fide. 

POCQKVH The floor of the great cavern. 

Q , A little, narrow, irregular cave. 

J> The bafe of a column of ftalaftites, 

V;. above 30 yards high. 

J* . ., The bafe of the roefc of more Md and 

vjffi • *J : wl&^<3vers part* of 

’ .the'mouth of 

T A pit* or hbfe^ two yards deep, .lined 

with yellow ftala<Shtes; ij&6 ftucco. 

I The bafe of a pile of encrufted ftones, 

which lead up tp a fmall cave,. > 

SK The dirc&po of the fe<ftion fig. 111. 

XV ; The direafen of the fe^ion m the great 

V. > v;,.:;; cavenj, fig. IV. 


Fig. 
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Fig. m. 


AC The £haft where I was let down* 

C The place where I began to fwing* la the 
fmall cave. . • \ 

AS The perpendicular wall pf rock on the 
Weft fide. ' v V.v- 

B The entrance into the great cavern on the 
Eaft fide. . .. .. 

RT The great Vault or Dome. ;'•>■. 

ST The heap of ftones, which have 

in from time to time. * i 

I Large drops of ftala&ites, in clufters. 


B 

K 

D 
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Explanation of Pl^tie XX* 

Fig; iv. ' v " 1 

The inftde of the great Cavern. 

The entrance on the Weft fide. / , 

The continuation of the vaft heap of ftones. ‘: 
The column of .ftala&ites, : above 30 yard* 

, 

The great': Rohe which covew part of the 

month;#;.*>.• ? -v,,.•:* 

•4-"v *:«;• v; : f - A 
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F A pit or hole, two yards deep, lined with fta- 
la&ites like ftucco. 

P The rock of more folid and round mafles of 
ftaladtites, on which I afcended about 20 
ysrds. ~ - 

-G A cleft in the rock at the top of the pile. 

I A pile of incrufted ftones, which lead$ up to a 
final!'cave-H. \ 

h Large drops of ftala&ites, hanging in large 
clutters. 1 

R i :The J rbof- {probably fomewhat of this form) 
7 >\ but too high to be feen. . 






A View pf all the Caverns, with the fecond Shaft. 

.WE The mouth of Elden Hole. W The Weft 
fide. ETheEaft. 

C The entrance into the jefler cave. 

B The pafiage into the great cavern, 

R The roof of the great cavern, reaching near¬ 
ly to the furface of the ground. 

ST - The Hope formed by the heap, of ftones. 

S D. ,!. The fteep ftielf of rock ? J probably, under it." 

D The mouth of the fecond ihaft, which very 
, • ’ probably ftill ejriftsj- but is'covered up, 

. iomewhat in the mannef here repro 
'•ferifed; 
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F The bottom of the fecond (haft. 

G H A fubterraneous river, at the bottom of the 
fecond fhaft; which probably communi¬ 
cates with fome of the rivers in that 
great cavern at Caftleton: a circumftance 
there is reafon to fufpedt, from hence, 
that. thofe rivers, on great floods, are 
^ obferved to caft up fmall fragments of 
a kind of grit ftone, which grows 
plentifully in the parts of the country near 
Elden Hole j but is not to be found in 
the parts near the cavern at Caftleton. 


M m 


VowLXt. 


XXXII. At 



[ 266 ] 


XXXII. An Account of two new Tortofes; 
in a better to Matthew Maty, M. D. 
Sec . R. S.: By Thomas Pennant, Efq\ 
F. R. S. 


SIR, 

Read May 2, T BEG the favour of you to lay before 
177u X the R°y a l Society, an account of two 
tortoifes that have juft fallen into my hands. 

The firft was communicated to me * by my 
worthy and learned correfpondent Doctor Garden, of 
Charles Town, in South Carolina j a gentleman to 
whom the world is indebted for various information 
relating to the natural hiftory of that province; and 
whofe affiduity promifes fair to enable me to make 
confiderable additions to the accounts already given of 
the new world. He has favoured me with an ample 
defcription of this new animal ; together with fome 
relation of its manners; both of which are now 
delivered to the Society in the words of the ingenious 
writer. 

* The fpecimen now under the infpe&ion of the Society, 
.was lent me, by my good friend Mr. Ellis ; my own fpecimen 
being in the country : to Mr. Ellis I was alfo indebted for the 
elegant drawing of the animal, done from the life, in South 
Carolina. 

« I 
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« X now come to fpeak of a fpecies of Turtle or 
« Tortoife, peculiar to our fouthern rivers. We call 
“ k th efoft Jhelled Turtle; becaufe, when alive, the 
« covering looks like leather, very fmooth and pli* 
« able, without any appearance of bone in it. It is 
“ very fwift and fierce. They are not commonly 
“ got here in Charles-town, though by chance 
“ this laft fummer, I had two fent me. One of 
« them I had preferved entire and fent to our friend 
« Mr. Ellis j the other, lefs perfeft, I have fent you. 
«* This is a very curious animal, and I think, a non- 
« defcript, for there is none of Linnaeus’s fifteen 
« fpecies, that refemble it, except the firft j and 
« that, he particularly mentions, is found in the 
“ * Mediterranean ; but this always inhabits frefli 
“ waters, remote from the fea. The head and fnout 
“ are particularly diftinguifhed from every other 
tt Turtle; and what is more, I am told they ex- 
<« ceed any turtle in the delicacy of their tafte and 
« flavour. I never eat any of them; but have heard 
“ many fpeak of them who were great epicures, and 
« they have aflfured me, that they were far preferable 
«* to the green kind.” 

¥ 

* There are two fpecies of Tortoifcs in that fea, a coriace¬ 
ous one, and another refembling that of the Weft Indies, which 
is fcarce eatable. The laft I procured from Leghorn, and at 
this time am doubtful whether it differs fpecificnlly from the 
Weft Indian Turtle. 


jfireft} 


Mm2 
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Frejh Water 'Turtle commonly called Soft Sbelkd 
Turtle. Tab. X. 

« They are found in large quantities in Savannah 
and Alatamaha rivers; and I have been told that 
they are very common in the rivers in Eaft Florida. 

«* They grow to very large fizes, though the largeft 
that ever I heard of was feventy pounds. 

« The Turtle, which I now have by me, weighs 
twenty pounds; and probably, when I firft got it, it 
might have weighed from twenty-five to thirty 
pounds, as I have obferved that it has grown poorer 
every day.. I have had it now near three months, 
and I never could obferve that it has eaten any thing 
that has been given it, though a variety of things 
have been tried. 

< c It is twenty inches long from one end of the (hell 
or covering to the other, and fourteen inches and a 
half broad. The colour of this (hell or covering, in 
general, is dark brown, with a greenifh caft. 

“ The middle part is hard.ftrong, and borty; but all 
round the fides, eipecially towards the tail and 
hindermoft part, it is cartilaginous, foft and pliable, 
refembling thick tanned foie-leather, yielding very 
eafilv to any force in any _ diredrion whatever, . but 
thick enough and ftrong enough to defend the animal 
from any injury. All the hind part of the. back is 
full of oblong fmooth knobs j and the fore part, juft 
where it covers the head, and neck, is ftudded full of 
large knobs. The under ‘fide of this plate is very; 

beautiful. 
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beautiful* of a lively whitifli colour, interfperfed with 
innumerable very fine ramifications of blood vefifels, 
running from the margin of the plate into larger and 
larger branches, until the fight ot them is at once loft 
by their entering the body of the animal. 

« The under, or belly plate, or rather Jlemum, is of 
a fair whitifh colour, and extended forward two or 
three inches more than the back plate, fo that the head 
refts on it very conveniently. The hind part of this 
plate is hard and bony, lhaped very much like a man’s 
riding faddle, with two pieces for the thighs to reft 
on. The fore part of the plate is pliable and carti¬ 
laginous, 

« The head is fomewhat triangular and attenuated, 
rather apparently fmall for the animal, but growing 
gradually larger towards the neck, which is thick and 
long, and eafily extended out (the neck of the pre- 
fentfubje& was thirteen inches and a half long) to a 
great length, or drawn back again under the fliell 
or plate. 

« The eyes arc placed in the fore and upper part of 
the head, near to one another, having pretty large 
loofe palpebrae. The pupil is fmall and lively, fur- 
rounded by a lemon-coloured iris, perfe&ly round, 
and giving much life and fire to the eyes. When 
danger approaches, or when it goes to fleep, it 
covers its eyes, by bringing the inner and loofe part of 
the lower palpebra over its eye, like a mmbrana 
niSHtans. 

,«« The upper lip and under lip are both large, but 
efptcially the upper. The mmdibula are both entire, 
each being one entire bone all round, -of thefkme 
fhape as the mouth. 


** The 
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“ The noftrils are the moft Angular part, being a 
cartilaginous production of at leaft three quarters of 
an inch, beyond the upper and fore angle or point of 
the upper lip, perforated with two apertures reaching 
back and opening into the roof of its mouth, having 
a fmooth jeptum but fimbriated upon each fide. 
This, at firft fight, in fome manner refembles the 
fnout of the mole j but it is tender, thin and tranlpa- 
rent, and cannot be intended for digging in the earth 
or land. 

“ The arms are thick and ftrong, confifting of 
three diftinCt joints, viz. the upper, the fore arm, and 
hand. The hands have each five fingers, of which the 
three firffc are fhorter and ftronger, and furnifhed with 
ftrong nails, or rather claws. The two laft fingers 
have more joints, but are fmaller, and, inftead of being 
furnifhed with claws, are covered with the membrane, 
which is extended even beyond their extremities. 
Towards the back pr hind part, there are two fpurious 
fingers, which juft ferve to fupport the membrane 
when extended. The upper fide of thefe arms and 
hands are covered with a wrinkled loofe fkin, of a 
dufky greenifh colour. The legs confift of the fame 
number of joints, and have the fame number of toes 
as there arc fingers on the fore-feet, and thefe are 
furnifhed with nails in the fame manner, only there 
is but one fpurious toe. Both the fore and hind legs 
are thick, ftrong, and mufcular; and as the animal is 
very fierce, when it is attacked or difturbed, it often 
raifes itfelf on its legs, and will leap forward to bite 
its difturber or enemy, which it does with great fury 
and violence. 


« They 
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«« They are like wife very ftrong, and of a lively 
whitifh colour, becaule they are generally, if not 
always, covered with the upper plate, which, as I faid 
before, is extended a great way behind. 

The tail is large and thick, and generally as long 
as the hind part of the upper plate. The anus is 
placed about an inch from the extremity of the tail 
on the infide. 

«« The Turtle, from which thefe characters- were 
taken, was a female; after (lie came into my poileflion. 
fhe laid fifteen eggs, and about the fame number were 
taken out of the belly when fhe died. The eggs 
were nearly an inch diameter, and perfectly fphe- 
rical. 

«* It is efteemed very good eating, and faid by 
many to be more delicate than the green turtle/' 


< Tbc other Species of ‘Tortoife, ‘which I name 
the Tuberculated , 

was communicated to me by Mr. Humphries, 
of St. Martin’s-Lane, merchant of minerals, ihells, 
and ihfeCts. He was unacquainted with its place 
and hiftory j therefore I muft content rnyfelf with 
giving a meer defcription of it, deprived as I am of 
the knowlege of its manners and ufes, without which 
even natural hiftory is as replete with dulnefs as with 
inutility. 


Its 
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Its length, from nofe to the extremity of the back, 
is three inches three lines * its greateft breadth, one 
inch and a half. 

The head is large and fcaly. The neck thick and 
wrinkled. Eyes full j noftrils fmall and oval j the 
end of the upper mandible long and bifurcated, lap¬ 
ping very far over the lower. 

The back is divided length-ways, with five pro¬ 
minent ribs covered with large yellow tubercles, the 
intervening part is dufky and divided by multitudes 
of leffer and more depreffed tubercules. The whole 
circumference of the back bounded by a tuberculated 
rib, like thole on the upper part. The extremity 
furcated. The whole is coriaceous and pliant. 

The tail is depreffed fideways, tapers to a point, 
and reaches beyond the end of the back. 

The belly is yellow, tuberculated like the back, 
but marked with fix rows greatly prominent. 

The prior fins are longer than the whole body, 
very thin, dufky, and edged bn their interior fides 
with white, and both the furfaces are covered with 
depreffed tubercles. The hind fins are broad, 
much dilated near their end, and flightly bilobated : 
none'of thefe fins had tbe left marks of toes or 
nails. 

This may probably be the fame with the Vejludo 
toriacea of Linntfus, p. 350, or the coriaceous one 
above mentioned: but, as I have not at prefent be¬ 
fore me the authors cited by that able naturalift, I 
will not pretend to pronounce with certainty whe¬ 
ther it is the fame. 


Expk- 
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Explanation of the Figure*. 

Tab. X. 

Fig. i. The foft-flielled Tortoife. 

2. The fame on its back. 

3* The feme with its neck exerted; drawn from 
the dried animal. 

The tuberculated Tortoife. 

3. Exhibits the form of the moudv 
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xxxm. Metrical ObMm, m Caen « • 

t F.R.S. 


Pigott, E/fi communicate< 


Read May 9, I 77 1 * 
1765. _ 


Months 

3 ays 

Barometer. 

nche& 

Mean |' 

rher. t 


Rpmarks 

January 

i 1 

9 

Greateft height 
je aft ditto 

30,20 

29,10 

29.65 



Wind chiefly S.S. W. 15th troft in 
he morning j the left of the month 
vas cloudy. 


8 

3 1 

Greateft ditto 
Leaft ditto 



46 5 
37.5 

V 

February 

- * 

*4 

18 

Greateft ditto 
Leaft ditto 

30,14 

28,87 

29^5 



Wind chiefly N, and E. K E. 
ith (roll and cloudy 5 i8ih, 19th, 
•oth, aift> *4^* afith, fmall trcnl j 
27th thaw } aUch rainy. 

27 

*9 

Greateft ditto 
Leaft ditto 



44.5 

33 5 

39 


Wind chiefly S.S.W. nth, rath, 
TAtli, joth, aorlij 27th, a 8 th, high 
vdnd } 13U1, iSth, 30th, jxfl, 
ftovmy. 

March 

8 23 

I 

Greateft ditto 
Leaft ditto 

30 02 
28,97 

29.49s 


I 

Greateft ditto 
Leaft ditto 



51,0 

40,0 

+5.5 

April 

12 

20 

Greateft ditto 
Leaft ditto 

30,38 

29.57 

29.97 s 



Wind variable ; ift ftormyj 4d*» 

6;h, 7ih, flih, Oth, »»lh, *4 l V 

,eth, aad, high wind} Iky altnoft 
always cloudy 1 ad fomc fwallows 1 
aOth fume thunder i twit trcco begin 
to bloom. 

27 al 

13 

; Greateft ditto 
L?aft ditto 



67.5 

47.5 

57.5 

May 

12 

15 2-j 

Greateft ditto 
, Leaft ditto 

30,24 

29,56 

29,90 



Wind moftly in the N. points: this 
. month remarkable for fine fun, and 

22 2; 

's' 1 

£ Greateft ditto 
Leaft, ditto 


: * 

67,0 

53 .o 

60,0 

dear Iky. 

June 

9 

16 1; 

Greateft ditto 

1 Leaft ditto 

30,22 

29.7 s 

30,00 



Wind moflly in the North points * 
weather changeable the whole months 
“ id fume thunder and lightening with 
heavy win at 4I1 P« M. 

, / • Month 

4 i 
«9 3 c 

; Greateft ditto 
ijLeaft ditto 



70,0 

461*0 

6 5»5 




Meteorological Obfcrvations, at Caen in Normandy. 

1765* 


Months 

Days 

Barometer 

!nchct 

Mean 

Ther.jMean 

Remarks 

July 

4 

7 

3 -reatcft height 
^eaft ditto 

30,28 

29,70 


r#W* t 


Wind moft in the northern points ) 
beginning, cloudy Iky } middle, fun 
with clouds j end, windy and fun 
with flying clouds$ 25th at yh. P.M. 
therm. 77 0 * 


19 25 

1 

3 reatcft ditto 
Leaft ditto 



67,0 

Augnft 

18 

22 

Greateft ditto 
Leaft ditto 

30,30 

29,03 

29.66 + 

Thefe obfemtions are from the 
30th to the 24th only. Wind vari¬ 
able j the beginning Ihowcry j nth 
ftormy > end, funihine and clouds* 

23 

12 

Greateft ditto 
Leaft ditto 



76,0 

59,0 

67,5 

Novembei 

21 

*5 

Greateft ditto 
Leaft ditto 

29,02 

29,645 

__ 



Wind variable: beginning ratay; 
middle foggy $ end, white froft 1ft the 

1 

23 24 

Greateft ditto 
Leaft ditto 


■ 

56,0 

42,0 

49,0 

mornings. 

Decembci 

January 

Fcbiuary 

16 

II 

Greateft ditto 
Leaft ditto 

30,34 

29,12 

29,73 



Wind chiefly in the Baft point! ; 
beginning fioity: 5th hard troll» 

- QfVi irifK f tfhk rain i’retnatH'' 

8 

29 

2 3 

Greateft ditto 
Leaft ditto 

Greateft ditto 
Leaft ditto 

3 °» 7 a 

30,03 

1766. 

30 - 37 S 

51,0 

37,0 

1 

44,0 

■ I, 

llinr -i <■' 

olll, Q1 m) (Wltj 12UJ| 

der, almoft confltet frofl 1 . 

Wind chiefly E, S, & from ihtt 
cginning till the noth, fuggy and 
hwidy till ihu ^oth 5 fltft, iVnil, wjth, 
otlt, 7a inches': height of barum#- 
crcurtiiBlly let down. 

3 * - 
u 

Greateft ditto 
Leaft ditto 



4*0,0 

; 3 
33'5 “ 

19 

Gre*.teft ditto 
Leaft ditto 

30,61 

29,52 

30,065 

.45,0 

130,0 

2 

_ 1 

In the beginning wind in the North 
>oinw 5 in the jniddlb in the South \ 
it the end to the Northern points i 
mft till iithj wind ted rainy till 
he end, 

Me to 

! 5 

8 

Greateft ditto 
Leaft ditto 


Nn 

37 , 5 ! 
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Meteorological Obfervations at Caen in Normandy* 


3766. 


Month 

Daysl 

Barometer 

Inches 

Mean 

Ther, 

Mean 

Remarks 

March 

1 

Greateft height 
Leaft ditto 

30,29 

28,84 

29*565 

■ 

■ 

Wind variable; ift, aad.florniy; 
46th hurricane; ajd, a4th, 35th, 
wind and fnow in the nights. The 
whole month moftly cloudy 1 from 
zjthco a6th, quickfilver fell in baro¬ 
meter 0,67 inches. 

13 
* 3 

Greateft ditto 
Leaft ditto 



53 >° 

40,0 

46,5 

April 

7 

24 

jrteateft ditto 
Leaft ditto 

30,40 

a 9>35 

2 <)# 7 S 

- 

- 

Wind variable 5 tnoft part of the 
month rain and wind* 

27 

1 

Greateft ditto 
Leaft ditto 



57,0 

48,0 

$ 2>5 


July 

. 

4 

9 

Greateft ditto 
Leaft ditto 

3O,08 

29,69 

29,885 


66,75 

Thefe obfervations from the ad to 
the *6rh only. Wind variable j cloudy 
and rainy. 

*0 

3 

Greateft ditto. 
Leaft ditto 


■ 

7°»5 

63,0 


1 

Greateft ditto 
Leaft ditto 

30,2.7 

29,86 

30,065 



Wind at beginning in the North 
points; middle variable; end in the 
Sooth points. Clouds and wind al- 
moft the w hole month. 

ft. 

9 

*7 

Greateft ditto 
Leaft ditto 


fm 

76,0 

64,0 

70,0 

September 

l 7 

1 

Greateft ditto 
Leaft ditto 

30,38 

29,60 

29>99 

' 

■ 

Wind till toward-; the end varyin# ; 
from the ft§th S. -S.-E. Clouds **w 
wind the whole notfh. 


WBM 

■ 

11 

O'-a i 

9 * \ 
0 0 | 

i 

66,o 

October 

2 

8 

Greateft ditto 
Leaft ditto 

29,84 

29,27 

2 9 fSS 5 



Wind moftly S. S, £. thc\ end of 
the month variable; clouds snu wdudj 
6th ftormy 1 thefe obfemtiuiss from 
the ift to the joth only. 

5 

9 

Greateft ditto 
Leaft ditto, 



70,0 
6^,o . 

66 


Mete** 
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Meteorological Obfervations* at Caen in Normandy* 


i?6 7. 


Months 

Days 

Barometer 

Inches 

Mean 

The. 

Mean 

Remarks 

January 

21 

*3 

3-reateft height 
Leaft ditto 

30,1a 

29 >°S 

^ 9»575 



Wind moftly S. S. t. this month 
frofty j fometimes " fliarp and high 
winds. 

3° ; 

'3 

Greateft ditto, 
1 +eaJi ditto 



52,0 

3 

41.25 

February 

I % 
8 

Greateft ditto 
Leaft ditto 

30,03 

29,30 

29,665 



Wind moft in the South points. 
Rainy and windy froth the 9th to the 
15th. Thefe ©bfemtions only down 
to die 15th, 1 

1 S 

10 

Greateft ditto 
Leaft ditto 

■ 

I 

54.0 

50.0 

— 

May 

24 

30 

1 6 

4 

Greateft ditto 
Leaft ditto 

33 » 3 ® 

19,-42 

29 $6 „ 


1 

Wind varying the whole month, 
moftly rainy and windy. 

Greateft ditto 
Leaft ditto 



62,0 

S 5 >° 

5 ®.S 

June 

10 

3 

Greateft ditto 
Leaft ditto 

30. *5 
29.39 

29,77 



Wind varying. 3d ftormyj .the 

tvinntb inindv slid niliVt 

*9 

3 

Greateft ditto ( 
Leaft ditto 



65.5 

ss>° 

60,25 

WflisUC mvnkU vVAMMy * 

July 

18 

2 X 

Greateft ditto 
Leaft ditto 

30,02 

29,63 

29 ?2S 



Wind varying, axftftormy} from 
the 1 Ith to the 30th cloudy and rainy. 
Few flies yet in the apartments, and 
thofe cannot fly# 

■ 

Greateft ditto 
Leaft ditto 


I 

m 

65,0 

Septembei 

l 3 

4 

Greateft ditto 
; Leaft $tto 

30,j6 
29,62 

29>®9 > 



Thefe observations only from the 
. xft to the 15th j wind varying 5 wea¬ 

4 ' 
*5 

Greateft ditto 
Leaft ditto 

■ , t 


* JPv 

n n 

68,0 

ther changeable, 


Mete- 
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Meteorological Obfemtions at Caen in Normandy* 


1767 


Months 

Days 

Barometer 

Inches 

Mean 

Th H 

Mean 

Remarks 

October 

*s 

8 

Greateft heightl30»i6 
Leaft ditto ^9,68 

29,92 

■ 

■ 

Thefe obfervations from the 7th to 
the aoth only. Wind raoft in the 


8 

14 

Greateft ditto 
Leaft ;ditto 

> 1 


62,0 

53 >o 

57 > 5 ‘ 

- 

tSTorch points, chiefly, cloudy, forac 
rain. 

November 

28 

*5 

Greateft ditto 
Leaft ditto 

3°>37 

29,21 

29,79 


■ 

- Thefe obfemtions from 14 th to 
19th only. Wind chiefly in the S. 
points;, tSth, &t&, tzA, fun-ftiine and 


27 

2 3 . 

Greateft ditto 
Leaft ditto 

- 


47 >0 

jp>y 

fmall froft; r$th Lhc leaves flill green 
on the tree#. . 

j y ' : 1 ’ * ( 

December 

3 -, 

20 

Greateft ditto. 
Leaft .ditto 

3°»44 

2 9 a *9 

29,815 

■' ■ ’ 

\ 

a 3d began to freeze very hard with 
K. N. E. wind. ‘ "See an account of 
this froft lower down. 3 ft, molt trees 
have leaves, but yellow and br-gm to 
fall. 13th, the trees (tripped of their 
leaves. 


8 

*7 

Greateft ditto 
Leaft ditto 


. . 

54 >° 

■ 33.0 

43>5 





1768 

/ 

« 


January 

5 1 

* 8 

Greateft ditto 
Leaft ditto 

3°,00; 
29 10 

29.5s ' 



Wind mofllyln the Baft points, 
tfly much ihow: high wind j hard 


3 2 ■ 
; 6 > 

Greateft ditto 
Leaft ditto 



5**5 

22,0 

37 >®S 

1 • 

fnjft to the-‘Hilt; $tb 4 thaws. *1 he 
reft of tha month rainy and windy* 

February 

6 

10 ‘ 

Gteateft ditto 
Leaft ditto 

3°»37 

29.56 

7.9,965 



In the bcjjinomg wind in the N»- 
points: at the end in, the S, ■ Hun 


14 16 
4 5 

Greateft ditto, 
Leaft ditto 



57,0 

44,01 

5 o, 5 . 

month moflly wutdy, cloudy and 
rainy. 


Mctc- 
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Meteorological Obfcrvations at Caen in Normandy. 


3768 


Months 

Days 

Barometer 

[aches 

Mean | 

The. 

Mean 

Remark? 

March 

4 n 
IS 

3 -reateft height 
Leaft ditto 

■ i21 

■ 



Wind chiefly E, towards the N. 
grcacell pait of this mouth frofty. 

M 

Greateft ditto 
Lead ditto 

■ 

B 

57 '° 

44,0 

50 ,5 

April 

tl 

*9 

Greateft ditto 
Leaft ditto 

30,16 

2 9>43 

* 9>795 



Wind changing} 6th, ftoim 0? 
thunder, lightening, and hail, at 5 h. 
1 \M. lightning tell on th© church, 
colled Al'haie aux Dames, ran over the 
tuoir with cjuick terpentine motion* 
and then dilappeared without any fur¬ 
ther mifehief j 29th, rain and ill under 
at 1 rh, A. M. 

m 


■ 

1 

6i,o 

5 LO 

56,0 

May 

z 9 

Greateft ditto 
Leaft ditto 

3 °.»? 

* 9-35 

29,76 

■ 


Wind chiefly in the N. points. 
Tins month was windy, and the fun 
ilionc with white broken clouds. 51I1, 

23 

2 19 

Greateft ditto 
Leaft ditto 

■ 

■ 

70,0 

56.0 

63,0 

at roh, P.M. ftorm of thunder, 
lightning and rain. 

June 1 

! 

21 

?6 

Greateft ditto 
Leaft ditto 

30,ih 
2 9>55 

29- 8 SS 



Wind chiefly in the WeftcrJ y points. 
7th, at 4 h. P, M. ilorm of hail 
thunder and lightning} from $th to 
!*«d, windy and rainy ) H tn » ftormy, 
Iwith rain thunder and lightning. 

24 - 
20 

Greateft ditto 
Leaft ditto 


' 

69,0 

62,5 

65,8- 

J«>r 

21 

7 

Greateft ditto 
Leaft ditto 

3 °>H 

2 . 9/55 

29,845 


■ 

Wind chiefly in the WcftrrJy points. 
This month cloudy and windy# with 
fume rain. 

1 

20 

Gieatcft ditto 
Leaft ditto 



73,0 

65 0 

m 

Auguft 

9 

4 

12 

9 

Greateft ditto 
Leaft ditto 

30 >i 3 

29,96 

* 

30,015 



Thcfe obfer vat ions from the 3d t# 
the 131I1 only. Wind molt in the 
Wcflein points} iky partly cloudy, 
partly dear. 

Greateft ditto 
Leaft ditto 



70,0 

66,0 

68,0 


Mete 
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Meteorological Obfervations at Caen In Normandy* 


1768. 


Months 

Days 

Barometer 

fnches 

Mean 

The.J 

Mean 

Remarks 

September 

14 

12 

Greateft height 
Leaft ditto 

3°>°3 

29*45 

29.74 

I 

■ 

Thefe obfervations from the 7th to 
the 15th only. Wind unfettled, i»th, 
ome thunder in the morning j the 
other days wind, clouds or rain. 


14 

8 

Greateft ditto 
Leaft ditto 



6S,0 
60,5. 

62,7+ 

October 

! 


' 



I 

1 

October 30th, betwixt xah. and 
ijh. at Harcourt, about 5 league# 
S. W. of Caen, feveral * gentlemen 
faw a ball of fire of a whitrih colour, 
apparently of about a foot diameter, 
which caft agreat light in the room, 
though the curtains were drawn, and 
there was a great fire and feveral wax 
lights in it: its direction from N. to 
S. It fell With great velocity, and 
feemingly about3©or 40 yards from 
the room, without any explofion, 1 
had juft left the apartment, but was 
immediately informed of it ) about 

3 hours after, there was a violent 
hurricane of wind, hail and rain* 


*9 

n 

Greateft ditto*' 
Leaft ditto • 

30,22 

28,60 

29,41 



Barometer at noon the a t ft 29,43 
ditto **' — sud 2 Q |4 0 

fell in *4 hours 0,97 

ltd, continued rain.) at iol P. ML 


l S So 
23 

mm 

* 

’ 

$ 4 >° 

44>0 

49,0 

fmart flashes of lightning with thun¬ 
der. Wind varying this month and, 
the weather rloudy, tainy and windy $ 

15th leave* begin to fall. 

Dfceembei 

12 

2 

Greateft ditto 
Leeft ditto 

30.40 

29.14 

39.77 



Wind chiefly in the Southern point*, 
ad fterm of wind and rain j 14th 
- hard, froft. The weather thus moth 
unfcttlcd. 


1 

15 

Greateft ditto 
Leaft . ditto 



\ 5 *>o 

3 *»* 

42 »° 


Mete- 
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Meteorological Obfcrvationsj at Caen in Normandy. 


1769. 


Months 

Days 

Barometer 

inches 

Mean 

The. 

Mean 

Remarks 

January 

h 

1 

Greateft height 
Leaft ditto 

30,16 

29)49 

29,825 



Wind chiefly in the Southern points, 

cloudy, wind and rain 5 24th white 

froft j 22d white froft; the weather 
this month unfettlcd. 

gM 

Greateft ditto 
Leaft ditto 



50,0 

39-5 

44>7 + 

February 

20 - 

5 

Greateft ditto 
Leaft ditto 

3°> ! 9 

29,26 

a 9 » 7 2 S 



Wind moftly in the Eaftern points. 
4th at 11b, P» M. hurricane, morn- 
ing generally white froft. From the 
tzd to the end of the month, rainy, 
cloudy, and high wind. 

28 

1 

Greateft ditto 
Leaft ditto 



53)0 

39 >o 

46,0 

March 

3 

11 

Greateft ditto 
Leaft ditto 

30)47 

29,20 

29,835 



Wind in the Northern and Weft 
points. All this month clpgdii and 

4 , 

10 31 

Greateft ditto 
Leaft ditto 


* 

S$>* 

46,0 

50)5 

wind 5 Jittljrain, 

April 

' 

24 

8 

Greateft ditto 
Leaft ditto 

3°» J 3 

29,08 

■ ■ 


■ 

Wind at beginning in the North 
points; at tlie middle in the South 
points j at the end in the North pointsj 
aad, white froft in the morning ; the 
reft of the month chiefly tainy and 
windy. 

SSI 




62,5 

46,0 

54 ) 2 + 

May 

■ 

Greateft ditto 
Lead ditto 

30)39 

29 >S° 

29.945 



Wind varying $ *8th, at 3 h, P.M* 
thunder j 20th at 4I1. P.'M.’raia 
with thunder and lightning! 23d, at 

23 

*3 

Greateft ditto 
Leaft ditto 



73 ,° 

54,0 

& 3>5 

11 n, P, M, thunder and lightning } 
23d, at 3 li.•?. P. M. tint. 7^° } 27th, 
at 4I1. P, a very heavy rain. This 
month moftly windy and rainy* 

June 

B 


30,19 

29,65 

29,92 



- Tbcfe obfervattons from 2d to the 
19th onl/i wind chiefly in the W. 

9.10.13 

*5 

Greateft ditto 
Leaft ditto 



65 >° 

61,0 

63.0 

" points, 7 'lih month cloudy, uitWy 
and rainy. 


Oo 


Mete- 


Vot. LXI. 
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Meteorological Obfervations at Caciti irt Normandy*- 


3769. 


Month 

Days 

Barometer 1 

nches 

Mean 

rher. 

Mean 

Remarks 

July 

to C 
8 

jreatefl height ' 
-,eaft ditto 

30,16 

^9,04 

>9,60 



Theft obfemtiona from 6th to 
6th only $ wind variable » firft day# 
louds j the iaft days clear fun. 


7 5 

10. 1 

greateft ditto 
jeaft ditto 

r, 


76,0 

59,0 

7**5 

Aflgnft 

18 

22 

3-reateft ditto 
Leaft ditto 

30,12 

29,50 

29,81 



Theft observation# from the 14th 
ro the aid only. Wind chiefly in the 
Weft pomt# 1 cloud* and wind. 


*5 

2,1 

Greatteft ditto 
Leaft ditto 



7 °>° 

63-5 

66,7+ 

September 

■ 

Greateft ditto 
Lead ditto 

3 °»i 7 

29,40 

29-785 



Shifting wind* $ $tft, at 3 b. P, M. & ■ 
very heavy fhower of hail from the W. 
the hailftonei about the Gzc of a mid¬ 
dling whlnut, of different irregular 
ftapea $ the ftrgeft of Some, brought 
to me after the florin, diminished in 
volume, and weighed ftill % penny* 
weights and % grain# s the ftdrm lafted 
about4or jmitraaw. 

Wind variable 3 weather unfettled j 
often changing. 



Qfeateft ditto 
Lead ditto 


■ 

•71,0 " 
00*0 

65,5 

O&ober 

to 

22 

Gfeateft ditto 
Leaft ditto 

36,30 

29,66 

29,98 



19 2 C 
1 

Greateft ditto 
Leaft ditto 


H 

n 

55.8 

JNrOvtnrDt 

H 

151111 

30,34 

29*55 

30,035 

r 

1 

Theft obftrvation# from 18th to 
30th only 1 i*ind Shifting } x$th,»otlv 

27 
' 20 

Greateft d-ittd 
teaft ditto 


■ 

9 

47,5 

hard itoit ( , tne rut- ei sne moat a 
moftly wind with feme rain, 

Decetnbe 

r 4 

23 , 

Greateft ditto 
Leaft ditto 

wt 

29 59 



Thefe obfaration# from the 3d tj> 
24th only * the wind almnft alway# in 
. the South point# ) wind ««d rain ; 

1 

Greateft ditto 
, Leaft • ditto 

" 


55,0 

43.° 

49>° 

iad, at 8h. P.M. the bard* 

meter being at a8,$$ inehe*, 


Mete- 
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Meteorological Obfervations at Caen in Normandy* 


Inches 

' 7^5 

Mean height of 
Barometer 

Inches 

Mean height of 
Barometer, 

Remarks 

119,650 

2 9 > 5°5 

2 9»495 

2 9 * 97 S 

39,900 

30,000 

29,990 

29, 66 4 - 

29,645 

29 * 73 ° 

January 

February 

March 

April 

May 

June 

Ju!y 

Auguft 
September 
; November 
December 

29.55° 

29 965 

29.705 

29.795 

29,760 

29,855 

59,845 

30,015 

29.740 

29,410 

29.770 

January 1768 
February 

March 

April 

May 

June 

July 

Auguft 

September 

November 

December 

Thefe obfervations were made 
at noon, in a South-Weft room, 
with a barometer, whole tube is 
about -ra- of an inch diameter *, in 
which the motion of the quick- 
(ilver, in fqualls and gufls of wind, 
is extremely perceptible ; yet, for 
further fatisfa&ion, 1 ordered an¬ 
other to be made in London, with 
the grcatelt care, by Heath and 
Wing, with a nonius giving the 
v-J-v part of an inch. 1 placed this 
barometer by 1 the other, in July 
1769; and having compared them 
every cl iy for a year, I find that the 
ancient one marks -rJ 0 - of an 
inch more than the other; there¬ 
fore, if from the mean height as 
above — 29,802 

be deduced — O s OtO 

the true mean height is 29*75* 

29.655 

mean of thefc means 

29,8284- 

mean of theft means 

30-375 

30,065 

*9,565 

*9,875 

29,885 

30,065 

. 29.990 

29.555 

January 1766 
February 

March 

April 

Joiy a 

Auguft 

September 

October 

29,825 

29-725 

29.835 

29,605 

29 9 t 5 
29,920 
29,600 

29,8 to 
29,785 
29,98 

30,035 
29.590 ; 

January 1769 
February 

March 

April 

May 

June 

J u 'y „ 

Auguft 

September 

O&ober 

November 

December 

29,992 — 

mean of theft means 

The great?# height obferved, 
at noon, was, J in.at;, *766,. 30,72 
The leaft, Dec. 23, 1769, at 
' 8 In F. M. 

Limits of the motion of 
quickftlvtjr —* 2,03 

29*575 

29,665 

29,800 

29,770 

*9,8*5 

29,890 

29,920 

29^90 

29,815 

January 1767 
February - 
May 

June j 

September 

O&ober 

November 

December 

29,805 

nu’i*,, i* .heftrrti'anfi 

Mean height 

vue years 

29,665 

29,922 

29,790 

29,828+ 

* 9 »®- l S 

1756. 

i-ji 6 

« 7 ( >7 

1768 

i 7'-9 


' 29>790 

mean of theft means 




29,802 

mean of theft mum, 

i 


Vox,, JLXL 


O o 2 


Henc< 
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Hence it appears, that if the mean height of barometers, on 
a level with the furface of the lea, be iuppofed, with Dr. 
Scheuchzer, Phil. Tranf. N° 405, 406, * 9>993 il ? ches 

and the mean height at Caen, *— — »9,>52<lito 

0,241 the difF. 

will be the greater mean weight of the atmofphere at the furface 
of the fea, then at Caen : and if, with the Dodlor, we allow, for 
each tenth of an inch depreffion of the quickfilver, 90 feet ele¬ 
vation, my room, which is in the higheft part of the town, will 
be about 217 feet above the level of the fea. 

Monfieur de Luc, of Geneva, has given a method to meafure 
the different elevation of places by barometers, grounded . on 
his own obfervations, far more cxaft than any other before him j 
his rule is, “ the difference of. the logarithms ot the height of 
“ the quickfilver, in the two places, reduced into French lines, 
** end the logarithms carried to five places, including the charac- 
11 terifticks, will give the difference of elevation in toifes, if 
“ Fahrenheit’s thermometer be nearly at 66°; but about tt niull 
“ be deducted from the elevation fi> given, if the tnermometer 
“ be at 55° or temperate.” 

29,993 fc,nglifhinch.=337,824 French lines log. 23286,8 
29,752 ditto =335,1x0 ditto log. 25251,9 

diff. 34,9 toifes 

or 209 4 French, feet = 223 Englifh feet nearly ; from which if 
= 12 § nearly be deducted, 210 \ feet remain for the differ¬ 
ence of elevation of my room and the furface of the fea, which 
differs "6 £ feet from the refulc given by the firft hypothecs. 

The greateft height obferved, in thefe five years, with a good 
Fahrenheit’s thermometer fcrcened from the fun, in a S. W. 
room, was as follows at noon ; 

1765 Auguft 23d I 

1766 Auguft 9th r76° 

1765 June 7th i 

the leaft height of ditto Jan. 6th 1768 —. — 14 

1765 Auguft 23, expofed the thermometer, at noon, to the fun, 
fufpended on a thread between two fticks, in the middle of my 
garden at Caen, which may be about two Englifh acres, fo that 
the thermometer received the leaft reflected heat pollible'iu that 
place j the quickfilver flood as follows. 



[ ] 

at 'i h P. M. 97* 
at 2 ditto 96 

1765 Auguft 26, at a village, called las lies Bardclles y 7 leagues 
from Caen, the fame thermometer, in a South room, from which 
the fun was excluded by the window {butters, rofe to 90°. 

An Account of a remaikable degree of cold obferved at Caen 

in Normandy, 


1767 

Ther. 

Hours 

Barometer 

December 

0 

h / 

[nch* 

24 

4" 12 

At 8 0 

30,02 

+ 

at 9 O 

30,02 


+ 18 

at 11 0 


25 

+ 15 

+ 18 

at 12 44 
at 21 4S 

f little wind at E. S. E. fmall 



at" 22 OO 

29,9 t fog. cloudy. 


+ 15 

it 10 00 


26 

+ II 

At I9 OO 



+ 12 

at 21 CO 
At 22 OO 

29,67 wind N. E* 


+ *7 

at 7 OO 



1+ *t>i 

at 8 00 


27 

l+ 12 

at 10 00 


+ 11 

at 11 00 



+ 10 

at 18 00 



4* 10 

at 20 OO 

29,49 no wind. 

1 _j 


at 22 00 


+ is 

at 8 20 


28 

+ 14 

at 11 00 


+ 13 

at-19 00 

/little wind S..S. E. flying 


+ 18 

at 22 00 

29*461 clouds. 


+ 23 

\t 7 00 


3 C 

+ 20 

at 10 00 


+ 11 

at 19 00 



+ 14 

at 21 00 
at 22 00 

29 > $4, little wind S, flying clouds 

Am 
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An Account of * remarkable degree of cold, obforved at Cairn in 

Normandy. 
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Experiments on fome Liquids, 


1768 

H. M. 


Jan. 3 

u 30 

[ placed a wine glafs half full of rack, another 
half full of rum, in a North window, to the 
open air: the next day, at the fame hour, the 
rack was frozen to a thick jelly, with icey 
particles i the rum alfo to a jelly, but lefs 
thick. 


4 5 ° 

I expofed, as above, a wine glafs, half full of 
cyder: ditto of beer. 

Ditto of red wine, called Beaujenci. 


5 *3 

The cyder began to freeze. 


6 30 

Ditto confolidated. 

4 

c 5 

The beer began to freeze. 

T 

6 30 

Ditto confolidated. 


5 12 

The wine began to freeze. 


6 30 

Ditto nearly confolidated. 


* 

The icey furfacc of the cyder being broken, it 
froze over again, in three or four feconds, the 
ice forming, with a progrtffivc motion, very 
perceptible to the eye. 


9 00 

I expofed, as above, a wine glafs half full of 
Malaga wine. 

Half ditto of Burgundy, called Migraine. 

Half ditto of Rouffillon wine. 

Half ditto of fpring water. 

5 


Half ditto of cyder-brandy. 


9 IS 

The water began to freeze. 


9 3 ° 

Ditto confolidated. 


9 3 ° 

The Malaga,Migraine,Rouffillon, began to freeze. 


1 1 00 

. Ditto ditto ditto confolidated. 


N.B, 
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N. B. *Fhe brandy did not freeze j but the 6th at noon, the 
quantity was diminiflied, and fome icey particles ftuck 
to the glafs, above the furface of what remained. I 
found, by weighing the above liquids hydroftatically, 
in a temperate ftate of heat, that the migraine, cyder, 
beaujenci, beer, and the water, were very nearly of the 
fame fp'ecific gravity; and that a piece of gold, which 
weighed in the water - - 224*25 g^ins, 

weighed in the Malaga • - 224-’°° ditto, 

in the Rouffillon - 224,50 ditto, 

in the brandy - - . 225,00 ditto. 


XXXIII. Nyaantl.es 
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XXXIII. Ny&anthes elongata, nova Planta 
Indica , quam y deferiftione atque icone il- 
lujlratam , iUuJirifJhnce Socktati Region 
Londinenfi r ever enter offert Petrus Jonas 
Bergius, M. D. Suecus, R. Soc , Lond. 
aliarwnque Societ , Memhr. 

Read May 9, jT^TSI Botanicis plantarum in India 
1771 ‘ f gj orientali nafeentium multa dudum 

mefiis fuit, tamen non dubitandum arbitror, quin 
adhuc Tatis am pi us variis locus detur fpicilegiis. Lo 
quor jam potiffimum de oris oceano vicinis, quae plan¬ 
tarum curiofis identidem patuerunt; non de regioni- 
bus iftius terrae ab oceano remotioribus, utpote quae, 
a nullo botanico in hunc ufque diem calcatae, adeo 
non novarum minufve cognitarum plantarum offerrent 
fpicilegia, 11 cuiquam oculatiori contingeret eas adire, 
ut potius integram atque abundantetn earundem fine 
dubio praeberent meffem. Ut autem harum regionum 
gaza herbaria admodum foret exoptanda fummoque 
nifu defideranda, ita nec illarum exilior forte Jam re- 
fidua fupellex ullatenus eft contemncoda, quin potius 
attends, quoad liceat, oculis confideranda ab uno- 
quoque, qui contemplatione naturaj, uti par eft, de- 
Ledkatur. „ 

Ego proinde cupide ac libenter excepi oblatas itqpw 
aliquoties ab amicis, ex itinere Chinenfi reverfis, 
baud paucas ftirpes, in diverfis oceani Indict infulis 
Vol. LXI. P p deprehenfas; 
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deprehenfas ; quas ubi ftudiofius contemplor, video- 
euq nonnullas raritate praeftantiflimas, atque idcirco 
novas, quod Botanicorum antea innotuerunt neraini, 
congruens meis puto ftudiis eas omnes impenfe ex- 
aminare apteque defcribere & delioeare. Caeterutn 
ne haecce res jufto diutius duci per alias meas occu- 
pationes videatur, occafionem fedabor quam potero 
primam delicias hafce cum orbe erudito communi- 
candi. 

Patiatur itaque illuftriffima Societas Regia Londi- 
nenfis, quod ad ada ipfius nunc illico tranfmittam 
exadifiimam iconem idoneamque defcriptionem novas 
cujufdam plant® Indie®, quam ad Nydantis genus 
amandare debui, etiamii illius habitus Tatis abludit 
a cundis dudum cognitis Nydanthis fpeciebus. Una 
quidem harum, nempe Nydanthes multiflora, a Cl. 
N. L. Burmanno, Flor. lnd. tab . III. fig. i. delineata, 
quodamrnodo cum tnea convenit ipfo florum fitu; 
led tamen.valde ab ea diferepat, non fplum florum. 
magnitudine, fed etiam fcliorum figura & reliquo 
habitu, unde quoque diverfitas fatis elucet fpecierum. 

Icon adjunda (Tab. XL) ramulum refert naturali 
magnitudine expidum j & vero ramulum iplum ac- 
cepi ab amico C. G. Kkebcrg, ex itinere in Chinanv 
domunr non ita pridem feliciter redeuntc. 

Nyctanthes (dongataj foliis cordato-Ianceolatis 
acutis elongatis minoribufque, ramis teretibus. 
Desch. Caulis fruticofus. Rami iubprocumbentes, 
oppofiti, teretes, i.nferiores glabri, fuperiores Villofl, 
ramofi: ramulis eppofitis. Folia oppofita, Cordato- 
Ianceolata, fubbipollicaria, acuminata, integerrima, 
utrinque glabra, nervofa, margine paululum undu- 
lata, fitturate viridia 5 inferiora ramulorum fenfim 
. ' minora. 
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minora, infima vero cordato-ovata, parva. Flores in 
ramulis terminales, 5 vel 6 congefti, fubumbellati, 
breviter pedicellati. Calycis perianthium mono- 
phyllum, tubulatum, minimum, perfiftcns, Tex vel 
feptemfidum: laciniis fubulatis, pilofis. Corolla 
monopetala j Tubus cylindricus, ftriatus, longus, pol- 
licaris, fuperne incraflatus; Limbus planus, o£to vel 
novempartitus: laciniis ovato-oblongis, acutis. Sta¬ 
mina, Filamenta bina, breviaj Anthera lineares, 
obtufae, utrinque fulcatse, intra tubum corollae occul- 
tatae. Pistllum. Gerrnen fubrotundum, truncatum, 
retufum, glabrum. Stylus fiiiformis longitudine ita- 
minum. Stigma incrafiatum, bifidum. 


p P * 


XXXIV. 'Jcamt 
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XXXIV. Account of a Mole from North 
America .* In & Letter to Hr. Maty, See. 
R. S. from the Hon. Dailies Barrington, 
F. R. S. 


Dear Sir, 

May 15, 1771 

Read May *5»T Send herewith a mole from North 

1771 JL America, which Mr. Kuckahn (who 
hath before prefented feveral birds and infects to the 
Society) defires they will do him the honour to place 
in their Mufeum.' 

This fpecies of mole much refembles that of 
Europe in its general appearance, except in point of 
colour: to {hew, however, that there is a very ma¬ 
terial and fpecific difference between the two animals, 
I have inclofed the head of the common English 
mole, which contains all the teeth belonging to each 
jaw. 

The American fpepimen is not indeed fo perfect 
in this refpedt j but a fufficient number of teeth re¬ 
mains, to fhew the diftindtion between thefe two forts 
of moles. 

In the European, you will obferve fix cutting teeth 
in the upper jaw,, which are followed by two canine 
ones. 

c In 
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In the American (on the other hand) there are 
two very long and large cutting teeth in the cen¬ 
tre, calculated to fill the vacancy in the lower jaw, 
which contains only two fhort cutting teeth, fol¬ 
lowed immediately by two long canine ones. 

In the lower jaw of the European mole, however, 
there are eight fmall cutting, without the interven¬ 
tion of any canine teeth. I am. 


Dear Sir, 


Your moft faithful 


humble fervant, 


Dairies Barrington. 


XXXV. letter 
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XXXV.. Letter from the Hon, Daines Bar¬ 
rington, F. R, S. to William Heberden, 
M. D. F. R. S. giving an Account of fome 
Experitnents made in North Wales, to af 
certain the different Quantities of Rain , 
which fell in the fame Time, at different 
Heights, 


SIR, 

. December 24, 1770. 

Read June 6, ik $ I happened to be at the meeting 
177u f~\ of the Royal Society, when your 

experiments were, read, relative to the different 
qiiahtlties of rain, which fell within receivers of the 
fame dimenfxons at different heights from the ground 5 
it occurred to me, that the fame trials might be 
made at more difproportionate heights, though at the 
fame diftance from the furface of the earth. 

I accordingly directed two rain-gages. of exactly 
the fame dimenfions to be made by your inftrument- 
maker, which you was fo- obliging as to take the 
trouble of examining. 

As I proposed to keep them at the top and bottom 
of a - Welch mountain, and ami not stationary a fof- 
ficient time in the Principality to attend to a long 
courfe of f»ch obfervations j I fent the rain-gages to 

Mr. 
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Mr. Meredith Hughes, of Bala, in Merionethfhire, 
who is a very ingenious land-lurveyor, and, from his 
philofophical turn, would be pleafed with executing 
the commitiion, though a very rroublcfome one. 

I directed him to place one of the rain-gages at 
the top of Rennig, which is about four miles Weft 
of Bala, and is commonly confidered as the filth 
mountain of North Wales, in point of height*. 

I directed the other rain-gage to be fixed near a 
houfe, called Bochyrhaidr, at about half a mile’s 
diftance from Rennig 3 and fo as that the rain might 
not be impeded, when the wind blew over the moun¬ 
tain towards the point where the lower rain-gage 
was placed. Proper precautions were alfo taken, 
that neither cattle, nor any other accident, fhould in¬ 
terfere with the experiment. 

. Being defirous to know with fome degree of pre- 
cifion the height of this mountain, I directed Mr. 
Hughes to afeertain it in the common method, by 
examining the fall of the mercury in the barometer, 
at the top, when compared with its ftate at the bottom. 
Having made this experiment, he informed me, that 
the difference was one inch and fixten ths, which ac¬ 
cording to Dr. Halley’? method of computation, would 
give about 450yards in height, from the adjacent plain. 

By the following table it will appear, that the 
quantities of rain, which had fallen in the two rain- 

* I rather fuppofeit, however, to be only the fixth, and fhould 
range them thus, according to their comparative heights: Car- 
nedd, Llewelin, Snowdon, Coder Llrys, Arran Mo'wddy, Glider, 
and Rennig. I place Carnedd Llewelin before Snowdon, be- 
eaufe 1 carried a water level to the top of the latter, and con¬ 
ceived Catnedd Llewelin to be higbei 5 perhaps the difference 
may be only * few yards. 


gages 



. [ 296 ] 

gages were weighed fix feveral times; in three of 
which the contents of the upper receiver exceeded 
thofe of the lower; and in the three others, the 
quantity in the lower exceeded that of the upper. On 
the whole, however, the contents of the lower rain- 
gage exceeded that of the upper above half an inch. 
This trifling difference therefore feems to arife from 
a fhower’s lafting perhaps a little longer on the bot¬ 
tom of the mountain, and not from any permanent 
caufe, as in your obfervations. 

1 am perfuaded, that thefe experiments have been 
mad6 with the greateft attention and accuracy, as I 
was at Bala in Auguft laft, and found that all my 
directions had been molt punctually followed. 

The inference to be drawn however from them 
(fuch as they are) feems to be, that the increafe of 
the quantity of rain depends upon its nearer approxi¬ 
mation to the earth, and fcarcely at all upon the 
comparative height of places, provided the rain- 
gages are. fixed at about the fame difiance from the 
ground. 

Poffibly alfo a much controverted point between the 
inhabitants of mountains and plains may. receive a 
foiution from thefe experiments; as in an adjacent. 
valley, at leajl very nearly the fame quantity of rain 
appears to fall within the fame, period of time as 
upon the neighbouring mountains, Lam, Sir, 

Your mofi faithful 

•humble fervant. 

Dairies Barrington. 
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1770- 

Prom July 6th to t6th 
July 16th to 29th 
July 29th to Aug, 10th 
Sept. 9th both bottles had 
run over. 

Sept. 9th to 30th 
0«. 17 th both bottles 
had run over. 

0 <St. 17th to 22d 
061 . 22d to 29th 
Nov. 20, both bottles 
were broken by the froft. 


Bochyraidr. 
Crains Inches- 

5080 = 0,709 
15654 = 2,185 
4370 = 0,6 to 


23167 si 3434 


5353 = 0,747 

9179 = 1,281 


8^766 


The top of Rennlg# 

Grains. Inches* 

4643 = 0,648 
15317 = 2,124 

4698 S3 0,656 


1,7648 ss 2,464 


6336 = 0,88? 

9944 = 1,388 


8,165 


. . N O T E. 

, . it may not be improper to fubjoin to the Foregoing account, 
that, in. the places where it Was firft obferved, that a different 
quantity of rain would be collected, according, as the rain-gageS 
were placed above or below the tops of the neighbouring build¬ 
ings, the rain-gage below the top of the houfe, into which the 
greater quantity of rain had For feveral years been found to fall, 
waa above fifteen feet above the level of the other rain-gage, 
which in another part of London was placed above the top of 
the houfe, and into which the lefler quantity always fell. Thi* 
difference therefore does not,' as Mr. Barrington juftly reix&rk* 
depend upon the greater quantity of atmofpherfj through which 
the rain defeende :;though this baa been fuppofed by fome, who 
have thence com 3 udfed, that this appearance might readily be 
folved by the accumulation of more drops, in a defcent through 
a greater depth of atmqfphere. W. H. 


Vpr, 





XXXVI. A 
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XXXVI. A Difquifition concerning certain 
Fluents , which are afjignable by the Arcs 
of the Conic SeBions ; wherein are invejli- 
gated feme new and ufeful Theorems for 
computing fuch Fluents : By John Lan.- 
den, F, F. S• 


Read June 6, Tt /TR. Mac Laurin, in his Treatife of 
* 77 i' Fluxions, has given fundry very 

elegant Theorems for computing the Fluents of cer¬ 
tain Fluxions by means of Elliptic and Hyperbolic 
Arcs} and Mr. D’Alembert, in the Memoirs of the 
®erlin Academy, has made fome improvement upon 
what bad been before written on that fubjeCfc, But 
dome of the Theorems .given by thofe Gentlemen 
being in part exprefled by the difference between 
an Arc of .an Hyperbola and its Tangent, and fuch 
difference being not direCfcly attainable,. when fuch. 
Arc and its Tangent both become infinite, as they 
will do when die whole Fluent is wanted, although 
fUch Fluent be at the lame time finite} thofe The¬ 
orems therefore in that cafe fail, _ a computation 
thereby being then impracticable, without fomc far¬ 
ther help. 

. The'-fupplying that defeat I confidered as a point" 
of lbme importance in Geometry, and therefore I. 
3 carncftly 
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earneffly wifhed, and endeavoured, to accomplifh 
that bufinefs j my aim being to afcertain, by means 
of filch arcs, as above-mentioned, the Limit of the 
difference between the Hyperbolic Arc and its Tan¬ 
gent, whilft the point of contact is fuppofcd to be 
carried to an infinite diftance from the vertex of the 
curve, feeing that, by the help of that Limit , the 
computation would be rendered practicable in the 
cafe wherein, without fuch help, the* before-men* 
tinned Theorems fail* And having fucceeded to my 
fatisfaCtion, I prefume, the refult of my endeavours, 
which this Paper contains, will not be unacceptable 
to the Royal Society. 

2 . 

Suppofe the curve ADEK (Tab, XII. fig* 1*) to 
be a conic Hyperbola , whofe femi-tranfvwfc axis AC 
is = m, and femi-conjugate- as »» 

Let CP, perpendicular to the tangent DP, be 

called p j and put/* Then ( as 

is well known) will DP Ap 1 bo sst thefitotn* of 

/•and it being each 2* to ut when 

ADistxce* 

' &. 

1 

fiuppofe the curve aderfg. (fig* du) to br 
drant of an Eilipj fr, whofe ftHSttranfeerfe axjs eg is 

m& *lm k -j- »*, and femi-conjugate ac as n. Let 

% C t 
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ct be perpendicular to the tangent dt, and let the 


abfeifla cp be = « X 


T\£ 


m 


Then will the faid tan- 


gentdtbe = «Xj, + M 
will be found 

wT— *1 ^ 


f 


= | mn x %^sc X 


mz * 1 } and the fluxion thereof 

\ Z^ X 


t? + m%Y 

3 * 


V/»- + 


In the expreffion lct 

be fuppofed = a. Then will be ssjr, and 

the propofed expreffion will be 
TD 1 ~ r “ -/ x z mt « 


a%- 


x 23T75)*+f- 


Talting, in the laft article, r and s each as i, 
* =a —- 4?= b = i, and £ = »% we have 


A* 


Z» 


+ J 


x n % 2 L y 


( 


«i ji*"i 


11 V^‘+“a7jr^~y 


) 


sat — X 


i 


7 + «i) 


r 


It 
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It appears therefore, that, y being =s n l X 


r r 

I m l 


T 5 l • 

\ M* S5 J . 


V« -t- ‘ijy 
.-i; 


vV T 


IS 


l m n a 


m — a) ^ 

* X .in 

«* + m »| * 


T T 


+ 2 ) '*> 


•which, by Art, 2. is = the fluxion of the tang. (it. 

Confequently, taking the fluents, by Art. i, and 
corredting them properly, we find 
DP-AD + FR-AF = i+dt. 


CP, in fig. x. being =rffWj cp, in fig. 2. =n % 


pi 


m t 


CR, perpendicular to the tangent FR = 

DP — AD = the fluent of Olssri 

v « l + a/ a — * 

FR — AF as the fluent of 7 ~ . 

vV-j-2/y-— y 

and L the Limit to which the difference D P — A D, 
or FR — AF, approaches, upon carrying the point 
D, or F, from the vertex A ad infinitum. 


Suppofe y equal to z, and that the points D and F 
then coincide in E, the points d and p being at the 
lame time in c and q relpedively. Then c v being 
perpendicular to the tangent ev, that tangent will 

be a maximum and equal to eg—ac = V m l 

the tangent EQjpn the hyperbola) will besaVS^+^f 

the: 
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the abfrifla BG = m \f i + the ordinate 

BE as n x and it appears, that 

Is is sss-aEQj -2 AE — e\rr=»'4’ «* — a AEI 

Thus the ArW/which I propofed to afcertaih is if* 
vefHgated, m and n being any right lines whatever! 


d. 

The whole fluent of . . generated 

V n % + & **"*' z> % 

whiltfk % from o becomes = m, being equal to L j 
and the fluent of the feme fluxion (fetppofing it to 
begin when % begins) being in general equal to 
L A© *-*• DP AF — dt s it appear 

that, k being the ■ value of » correfponding to the 

fluent X wife te the~vaiue 

, <0 Aedfcfcfpondhag. to the fluent L 4* AF FR$ 
and F R •*** A F wifl- be thWpftft generated, wfcitft* 

from ^£sn£j becomes =s fit. It ! fo!Kf#8 thfertfodsi 

tP + mi 

that the tang* dt, together with the fluent of 
, r r. 

> - .y* haS ata ie generated whilfe. z from o become# 
v»* 4* a/* — ** 

iqt»s£ to atfy qtfanttty i, i» equal to theflueht’ of the 
fame fluxion generated whilft a from ^ be- 

ooawrste &} ©#beingtak«hs*» K-)** 

(Buppofe 
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Suppofc k 2= its value will then be 

— V w* 4- Confequently the fluent of 

mi? ffl g 0 .generated whilfl e from 0 becomes 

V«- + ij z — 0 

A- rf — together with the quantity 

+ « l — «, is equal to the fluent of the fame 

fl pxion generated whilft z from ~ \)tn % q- »* — ~ 

becomes = /»: and thefe two parts of the •whole 
fluent being denoted by M and N refpefti vely } 

M will be » — AE, and N =c q- n* — AE* 


The fluent of -j&tlmJLm* being L4-AD—D P a 

Vw'+a/as—a; 

the fluent of > +DP-AD-L will 

Wtt + Xfz-W 

, * I. 

Therefore, the fluent of q- the fluent of 

blips =!he fluent of i .*' 1 * x S~f, 
V«*+ a/*—* I 

—----- 10 


*+ a/* 

it is obvious, that the fluent of 


V» v ql ay* —'** 

: DP~AD y* L q-'the fluent of i %“*« 

^ ♦ sss’DP 
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= DP — AD — L 4- the elliptic arc dg (fig. 2.) 

■K 1 

whofc abfeifla cp is c= n x ~-j , 

Confcquently, putting E for l of the periphery 
of that eJJipfis, it appears that the whole fluent or 

I 

1 m g 1 %* g generated whilft z from o becomes 
*J>r 2] z — zr 

z=ztn, is equal to JS-^Z/=iS+2 AE — s-w-f «'• 


By taking, in Art. 3. q, r, and s, each = 4 j 


and a = 


n 

m' 


r, and c 

' i, 


n*i we find, 


m • a t «z » 4 — n % % « **_1_ f x JL _, 

3 * 1 9 6 ““ »* + >**’ vV + a/*“ »* 
will be 5= 0, 

. It is obvious therefore, that the fluent of 
-§ • 

—,— g *.=. generated whilft * from a becomes 

a /» 4 + a/* *-* a. 4 • . A t 

equal to any quantity is equal to the fluent of the 
fame fluxion, generated whilft z from ^ e '* 


comes es m. 

Now, fuppofing k sts: “r value will hi 

» « 

* 

Confcquently, the fluent of gene- 

rated whilft to from 0 becomes sss ~ < \/w i 4 - 

ttl m 
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Is equal to half the fluent of the fame fluxion, generated 
whilft % from o becomes = m ; which half fluent is 
known by the preceding article. 


9 - 

It appears, by Ar. 4. that 

is= -thefux.oftbctawMi 

+ %Jy~y t ' vV+ z/z-z* 
and it appears, by the laft article, that 

j m"* n z y-$y , j «* « -g = Q . 

V w 1 + 2 ,/> —y 1 V + a/* — a* 

mn % — »*y — a — wy * being =3 0. 

Therefore, by addition, we have 

ly-iy X SjESlf + iz~iz X 

= — the fluxion of the tangent d t. 

Confequently, by taking the correct fluents, we 
find the tang, dt (= the tang, fw) = the arc 

ad — the arc fgl the abfeiffa cp being = n x £]» 

the abfeifla cr ass n x Z] , and their relation ex- 

*1 

preffed by the equation n* — # 4 a“— n* v % — nftfv* 
sss o, u and v being put for cp and cr refpedively. 

Moreover, the tangents dt, fw, will each be = ~jr“i 

and ct x cwrncPsrrac x eg. 

If for tlje femi-tranfverfe axis c g we fubftitute h 

nfltead of 4- n% the relation of u to v will be 
Vox>. LXI. Rr exprefled 
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expreffed by the equati on 

n 6 n't? n 4 *y 4 — h' — n % % u*v* zsz o > and 

dt (= f w) will be = - ■ " ■-■ x uv. 

If u and v be refpedively put for f r and dp, their 
relation will be expreffed by the equation 
b 6 —— b*‘ tf-f-F — It x u %i t? s=s o, and 

dt (= fw). will be » t .^ -1 x . 


10 * 


Suppofe y = to 2;, (that is, # •= «) and that the 
points d and f coincide in e. In which" cafe the 
tangent d t will be a maximum ,, and as c g — a c. 
It, appears then that the arc ae — the arc eg is 


C |2jj ft C# 

Cbnlequently, putting E for the quadrantal arc ag, 

we find that the arc ae is- ae* . € . .1" i 

% 


« 1 


the arc e g s 




a 


l 


There are, I am aware, forhe other parts of the 
arc ag, whofe lengths may be affigned by means of 
the whole length (ag) with right lines} but to in- 
vefh'gatc iuqh other parts is not to my prdent pur¬ 
pose. 


11. 


Taking w and n each = 1 that is, ac (=AC) 

and eg =» a} let the arc ag be then ex~ 
7 preffed 
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prefled by e : put c for £ of the periphery of the circle 
whole radius is i} and let the whole fluents of 


-tsssL. and ■ fcaaa » generated whilft # from 0 be- 

V, — a * V j —V ■ 

comes as r, be denoted by F and G refpeftively. 
Then, by what is faid above,* F G will be =s e j 
and, by my theorem for comparing curvilineal areas, 
or fluents, published in the Philof. 'TranfaSf. for the 
year 1768, it appears that F x O is as Jr* From 

which equations we find F r= | e —-1 — 2 c, 

and G s= f e -f- i ^<?* — 2 
But and » be^ng each .== r, L is rs F} there¬ 
fore 1+ */"£ — 2 AE, the value of L, from Art. 5. 

is, in this cafe, sa i e — £ VTTTiF. Confeqnsndy, 
in the equilateral by$erbola } the 4rc AE, whofe abfciua 


BCisr±Vi-l- * wmbe = |4->-i^+ 

' Va 

by what is faid in the article laft mentioned 
the reSliflcatm of that arc may be effected by means 
of the eirtk m&Mffisl 

The application of tfiefe .wi|l be 

by the. : who is ac¬ 

quainted with,what haabeen before, Wfitten on. the 
But there* is a theorem (demonstrable by, 
what is proved in Art. 8.) fo remarkable, that I 
canoot conclude this difquitition without taking no¬ 
tice of it. 


— 2C> 
Henoe 
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12 . 


Let Ipqn (fig. 3.) be a circle perpendicular to 
the horizon, whole higheft point is /> loweft n, and 
center tn : let p and q be any points in the femt- 
circumference Ipqm draw ps, qt parallel to the 
horizon, interfering Imn in s and t ; and, having 
joined Ip, pt , make the angle Ipv equal to Itp, 
and draw rv parallel to qt, interfering the circle 
in r, and the diameter Imn in v. Let a pendulum, 
or other heavy body, defcend by its gravity from/ 
along the arc pqrn: the body fodefcending will 
pafs over the arc pq exactly in the fame time as it 
will pafs over the arc rn } and therefore, qt and r<u 
coinciding when it is equal to Ip, it is evident that 
the time of defcent from p to q will then be precifety 
equal to half the time of defcent from / to n I 

Asad it is farther obfervable, that, if pqn be a 
quadrant i the whole time of defcent will be 

-*,2(5, the radius la, or mn, 

being =a ; and b being put (for to ijpace 

a heavy body defcending freely from reft falls through 
in one fecond of time. 

In general, m being denoted by 4 and the difiance 
<of the. body from the line ps, in its defcent, by#, 
the fluxion of the time of defcent will be expreficd by 



the fluent whereof. 


correlponding to any value of x, may be obtained by 
Art, 7. By which article it appears, that the whole 

dm® 
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time of defcent from any point p will be 
sa-T- -- X J5 + 2 AE *— "fh — ~ps, 

b* $ X % a —•- d 

The femi-tranfverfe AC (fig. i.) being = ns ; 
the femi-tranfverfe e g (fig, 2.) zstnp 3 
and the femi-conjugate in each figure ss ps. 

Since writing the above, I have difcovered a ge¬ 
neral theorem for the rectification of the Hyperbola, 
by means of two Ellipfes; the inveftigation whereof 
1 purpofe to make the fubjed of another Paper. 


XXXV JL A 
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XXJCVIL A Letter from Tkfr. JoIin R^iti- 
hold Forfter, F.A*S~ to the Hon. Daioes 
Barrington, Vice - Pref. R. S, on , the. 
Management of Carf .in Poliifo Pxuilia, 


Somerfet-houfe Stable-yard, May 29, 1771. 


Dear Sir, 

Read June 13, TT O U was fo kind as to judge favouf- 
177 *‘ X ably of the few hints I threw out 
in a eonverfation, about the management of Carp in 
-Pruffia and in the eledorates of Brandenburg and 
Saxony me to colle & m y obfervations 

upon that fubjed; into a fmall memoire. Though 
I am very fenfible, that there are many , more ca¬ 
pable of giving a fatisfadory account of the manage¬ 
ment of carp j I will, however, to obey your 
friendly commands, communicate to you fuch obfer¬ 
vations as I can colled from my own experience} from 
the, methods obferved in Pruffia, Brandenburg, and 
0 axony, where I had opportunities to enquire into the 
my ftay m thefe countries} and laftly, 
from theinftrudions of an anonymous German patriot, 
in a book, In titled, A Syjlem of all the Sciences relative 
to Oeconomy and the Finances* In cafe you find thefe 

, obfer- 
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obfervattons deferving to be laid before the Royal 
Society, I (hall think myfelf very much honoured 
by it. 

I am, with the fincereft fentiments of gratitude 
and regard, 

Dear Sib, 

Your much obliged humble fervanf, 

John Reinhold Forfter. 


Obfervattons on the heft way of managing Carp, front 
real experience , and the beji methods now inufe . 

' Would needlefs to fpeak of the natural 
hiftory of this well-flavoured filh, after the fatisfadtory 
account given of it in the Britifh Zc&hgy *, by that 
moft accurate zoologift Mi ." Pehh^nf. I will only 
obfefve this, $hat though the carp is now commonly 
found in ponds and rivers, and generally thought to 
be a frefft-water fifo f, the attcient zoologies ranged 

• Britifh Zool. Vol. III. p. 300, &c. 

f 1 have great rcafon to think, that many other fMh, which, it 
is commonly conceived, can only live in the fea, muy alfo ejtiu, 
at k&ft^r/everal years, and perhaps breed, in frcCh water. 

th« 
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the fame among the fea-fifo: and I know inftanceg 
of its being .caught in the harbour of Dantzig, be¬ 
tween that city and a little town called Hela ; which 

" „ ' - //, '4 J* -M ' * * ' , - " ‘ ‘ ' ‘ ' * - ’ 

Tbe ffnclt or fparlihg (Salrno Eperlartus Linmei) never comas 
up our rivers, but for a, more, time j and^ then does not penetrate 
rijuch further than where the water continues to be bracktfb. 

I have, however, been Informed by Sir Francis Barnard (the 
kte Governor of New England) that in a large pool which he 
rented net far from Bofton, and which hadnot the leaft com¬ 
munication with the fea, fevcral of thefe fifli,' originally introduced 
from the fait water, had lived many years, and were, to all ap- 
ptarancejf'very healthy. * - 

I have alfo the following well-attefted fa& with regard to the 
common grey mullet, which it is believed was never before taken 
in frefh water. „ , „ , 

Mr. Kymer hath made, near Kidwelly in CarraarthenChire, a 
communication between his collieries and an arm of the fea, by 
means of a canal. 

Before this canal was compleated, the fait water filled it . at 
every tide, .and fcveral .mullets were hy this means introduced. 

^ For thefe three or four years, the fea hath been entirely ex* 
eluded;.arid 1 the canal, from the. conftsnv influx of /reft water, 
hath ceafed to be brackifo. for more than two years,’ 

'The m«ljfta, bpwevy. continue to live in this canal; though 

*06 look in fo good' edndition, 

S%en':>1'*.■ ! '•: 

' We arc fo much in the dark abbot *thh SUbBtahhi^bt^bf fi&» 
Ua«ic»|srly thoCe^ of the fait water, that it is to be wi&ed fen 
flews, were.made ort feme of our coafts, as 1 am told is very com¬ 
monly pradlifed fo Nofth America, and. for a very trifling ex- 

/V*# r ' J ’* • ' ’ . 

^oehiBjr.mdre .is requifite, thin either to find or dig • proper 
awn*j Wnw$* ayard below the low water mark, at fprlng tides, 
ffow which the fea fhould be excluded, except st a narrow 
entrance, * where large ftohes fhould be piled foots the'beach to 
above the*high water mark. > ' ' 

Through Tuch - an irilet, the flew wouWhdt&ery twelve hours, 
fupplied with frefh fait water, at the fame time that thefiflt would 
npt .be able to make their efcape, 

'.s’ k 
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is fituated at the extremity of a long, narrow, fandy 
promontory, projecting Eaftwardsjnto the fea, and 
forming the gulf before Dantzig, of about 30 
Englifh miles diameter. Thefe carp were forced, 
as I fuppofe, by a ftorm,. from the mouth of the 
Viftula, which here enters the Baltic, into the fea: 
and as the other tvto branches of the Viftula or 
Weixei difembogue into a large frefh water lake, 
called the Trifh-Haff, which has a communication 
with the fea at Pillau; it is equally probable, that 
thefe fifh came round from Pillau, to the harbour of 
Dantzig i clbccially as they are frequently found in 
the Trifh-HafF. 

The fale of carp makes a part of the revenue of 
the nobility and gentry in Prufiia, Pomerania, Bran- 
denburgh, Saxony, Bohemia, Mecklenburgh, and 
Holfteinj and the way of managing this trfeftil 
fifh ip therefore reduced in' thefe countries into a 
fund'of fyftem,’ built on a great number of experi¬ 
ments, made during feveral generations, in the 
families of gentlemen well fkilled in every branch 

Jiufbahdry. 

The firft thing which muft be attended to, in cafe 
a gentleman clioofes to have carp-ponds, is - to 
feleCt the ground where they are to be made: 


By this very eailly-contrived referrotr, fea-fifh, when caught in 
too great nufobers^ might he kept’ for the apply of the table or 
market, when perhaps she wreathe* will not permit them to be 
taken 1 and many ingenious experiments might be tried. 

It is not impcuiSic (for example) that the fifh of the frefh 
water might be improved, by continuing in fuch a flew for a 
fortnight-br three wdeks, as horfes are ibid to thrive by feeding on 

the fait mvfhes. / n _ 

Dames Bafnngton. 

$ s for 


Vol. LXI, 
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fprupoht^efqil, water, and Titaatioh of a pond, the 
fuccefs s in the, management greatly depends. The 
beft klnd'.pf ponds' ought’ to Be fituated in awell- 
manujftd, fertile plain, furrounded by, the fineft 
pastures and ,«?rn fields of ari$i black mould, hav¬ 
ing: either mUSor,’ fdft fpnng/ on, the; fppt; or a rivulet 
that runslthrppgVthe plain; the water ought to be 
ipildand.fofi by. np.^^s Joo cold, or, impregnated 
with acid, calcareb,us^:^lenit;ic, pr other;numeral par- 
tides. . The expofai^mufc be fheit.erecj agunft the. 
—• yyinds, by a ridge 

'i from the ppnd, . 
nign influence ‘of . the fian, 
ly wppd^.mal,might intercept 
thcj-beams ,of jpe-#»P r t w lW % leaves of trees 
i^i^cadp ,pr.‘wn^regnilie the, water 

Vtovjii- »-,***• 

w-Mf* T 

!%i ; wivm nm Is^^wrT^i 



cnjojiifg, 



or col 


dLs£jffijjps from mines, moors, or mofles. 


hi 




3 ond$jn ja, pfiQfy 

PM 
are cpnf 


,is[H$k^he juft-menttoned uiponvenientes, 
id as the w’orft of all. 

: The; ground towards the pond ought tP^have a 
gentle dope* &r. : deep vallies are; fubte&,*p 4i :gr^fc 
Ib^a; «^ll r + |hen endanger .the? dikee^ i» 4 we* 
mny.fcafon,j and often- th^ earpe^bni‘ pf“ftitfjsy' 
years are cahried avray^ / t . ; r 

Theibjl cannot be altered; it is* therefore a chief 
^ualificadcm of a pond, to be contrived in a good 

* A ■ - The 
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The fun is a lcfs material article j provided there¬ 
fore a pond can enjoy the morning and noon-tide fun,_ 
it matters not much if the wood be on one or two of 
its Tides. 

The water is a material point} but in calc the 
fprings that fupply the ponds are very cold and hard', 
it may be foftened and tempered by expofing it 
to the fun and air in a large refervoir above the 
pond, or by leading it for a long way in an open* ex¬ 
posure, before it enters the pond. 

The quantity of water to fupply the pond with, 
is another requifite j too much water makes too great 
a canal neceffary, for carrying its fuperfluity off j and 
this is very expepfive a too little water has another 
inconvenience, viz. that of keeping the water too 
long in the pond, and to caufe a Stagnation, without 
any fullicient frelh Supplies; and often, in a dry fea- 
fon, the fcantinefs or freSh water diStrefles the fifli, 
and caufes difeafes and mortality among them. 

The above remarks are general, and muft be ap¬ 
plied to all kinds of ponds j but now I will enter 
into a more minute detail: it is found by experience 
xnoft convenient, to have three kinds of ponds for 
carp. The firft is galled the fpaWtting-pond j the 
nurfery is the fecond j and the main-pond is the third 
and largeft, * r ' 

There are two methods for Stocking the ponds 
with carp j either to buy a Sew old fifli, and to put 
them into a fpawning-pond } or to purcliafe a good 
quantity of one year’s old fry, for the nurfery., I 
will treat of both methods, and will add Something 
about the management of carp in the nmin-porid. 

' S s 2 A pond 



C 3*6 ] 

A pond intended for fpawning, muft be well 
cleaned of all other kinds of fifh, efpecially fuch as 
are of a rapacious nature,' viz. pike, pearch, eel, and 
trout^, and alfoof all the newts or larva of lizards. 


a 


pof^fe. in.regard to fed atidafr, are the chief requires 
for agood fpav?;ning-pond. ; 

: A pond of the flze ofaboot one acre, requires 
&ifee. orTour male carp, and fix or eight female ones;, 
ahdiius iRirth^, in ^portion to eidb acre, “the fame 
number of males and lem'alfes;' , 

The beft i Oarp' l for'‘bteeders are five;/fix,‘or fever* 
mtiaold, In gbbd Mth; Hi fall 'feali, Without any 
W J .- ^ch as are caufcd by 


o _ 

the lemaa U kihd of- tartilagtnous 

•Worm} - Such 

h'vVtfrm. -liwamuk., • 42iJLiiL.il-ill'll! C 


hadtfiel 


•,’ have foots' as if they 
foft ffteir fcales, or 


have them ftickltig butiodlpy^Sflyf-Whofe 
eyes lie d^epm.tk^r and lean, 

will never produce 1 gpod breed. 

Being provided with 'a fet of Inch carp as tHfhere 
defcrihedj and ^dfictenc' to’ ftbck * a pond with/' k la 
be$ to put thitm,, , ' 0 'n a ; fthe dafen day, the lifter end 
of March or in Aprih Into the fpawn»rt|-po»d. Care 
mull betaken, that the $3t be not too much hurt by 
being tranfported in a hogfhead; nor put into the 
pond on a A ftormy day * for they am eafiiy thrown 

upon 
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vrpon the (hallows on the fides, being, weak ,ani 
barrelled by being caught, removed, and not yet ac¬ 
quainted with the deep holes for their retreat, in the 
new habitation. ,' » . 

Carp fpawn in May, June, or July, ^Cording as 
the warm feafon fets in earlier or t later.' 1 ^The warm 
weather expands and fWells gently the bodies V>f tab 
fiflh s and their bellies being drftpnded yvith roe ,and 
milt, they fed an itching about thofe tpfgtd < pac& land 
therefore fwim to a follow, warm, iheltered plac^ 
where the bottom of the pond ,is either, fome what 
fgndy or gritty, .where fome graft and aquatic plant# 
grow, or-.whe{e!fame oz ^ r hranch.es and roots hang 
fo the .water* f &cy. gently mb. their bodies againft 
the ground, the graft, of osfi^ tipd ]s>y £refure f 
the fpawn blues, out,} and,as, the miher, by .a natural 
inftindt, follow® the. ipawjner f *md feels the fame itch¬ 
ing, thg cdfe; of ,nature, jam vgrsfri&djh ihje fame 
manner, and the. foft roe' t?f mill is, .fpread over the 
fpawn, and thiw ’jmp^g n ^f5d*f r Wp leafon 

are as if it were in a circle, 

about the iamb dpot,'. which is merely done with an 
intention of. repeating d» 
bellies. 

monly thofe bm'wafcSkafa proytoence hav¬ 

ing thus made amravifibn for the greater feeurity of 
the fry of j asotherwife, iti a ftormy 

day, the fpawh.^oqld.be wafced towards the banks, 
where it W* *P ty birds, or trampled upon 

by men and; q^d^pedsj or dried up by the heat of 
the fqn, and a w^Qie. generation Of carp entirely 
deftroyedi, In a pon£ of my uncle's, I frequently 
found the carp in a wand fummer evening, round a 
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large fliotte, rubbing their bellies againft the hard Tandy 
ground i I often approached with as much (Hence as 
poffible, put my hands and 1 feet among the /porting 
carp, and had the fatisfadlion to fee them pafs and 
repaft through my hands, without being in the lead 
dSftiirbed 5 but at the lead noife dr quick motion oc- 
cafioned by me, they moved away with furprizing 
velocity. ^ 

About the (pawning feafotf, great cam thbft be 
taken, to keep out all aquatic fowl, wild and tame, 
from the ponds; for geeie and ducks not only /wal¬ 
low the (pawn, but deftroy (till more of it, by fearch- 
ing the’weeds'and aqdatic plants. ! It is therefore a 
general rdfe/o rend twice; a day, a man round the 
ponds, to (care all wild fowl, viz . 1 fwatts, geefe, 
ducks, cranesj, and'fierbns. ‘ : 

Soihprimes crufiaiirand idarpf; or tehch and carp, 
btdftg diif tbgtfthe^ in pond, and the mbits and 
femalef^eachHkStfd'ndt 1 beli% (art/Juft proportion 
ope to another, the different (befcretf fftlx theft: refer and 
11 ‘ * itm 411 i&iice rimiel'or' mongrel breeds. 

chinans 1 *, feldotn 


and (lowly attain the fee, wM& i&Wkrel 'captkble Of j 

* The* ffCh tbtA 1 named is fijppbfed to lie the lime with the 
rud or fiafcale (Sse Sr. -ZobU VoJi HI. p. 31®-). It, is »w very 
common in England, and is generally efteemed to be much- in¬ 
ferior to a carp in point of flavour, which I rather conceive to 
arife from its being placed in improper ponds, or eaten when it 
is not fully in. feafon, as our countryman Mr. Hen&aw gives 
the following account of tire karoufle (cyprimit caraufim of 
Linnaeus}!, f* The crawfiflj of that country (meaning Den- 
** mark) aflr? at lea# twfde as big as ours, and are excellent 
meat j but tht choice# pond fife they have, is called tamtfii 


they 


(4 
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they are very deep, and fhorter in proportion than 
carp, but of a very hardy nature. , 

The mules between carp and tench, partake of the 
nature- of both fifh, come to a good fize j but iom* 
part of their body is covered with the frnall flimy 
fcales of a .tench, and fame other part has the larger 
fcales of . carp} their fleffi approaches,nearer to that 
of a tench, and they are likewife of a lefs tender na¬ 
ture than the common carp : this latter kipd pC,Role 
is called in Germany fpiegcl-karpe*, i.e. th % mirror»caxfa 
the blotches, with large fcales among the fmaller ones 
being confidered as mirrors. ; . , , 

Whether thefc mules .are capable, of.propagating 
their fpeptes, X cannot affirm never having made 
any experiments, bn that, fubjedt 1 nor have, i hpard 
any tbang faid on that head with any. .degree of pte* 
cifion, or, founded., on experient?e... ;i In fame ponds 
in Lancaihire^ I . was told, by a, gentleman, of great 
worth and -honour, both thefe kinds of, mules. , are 

now and then found. .. , ■. - ... ■ - 

|. thkikcaj^liawever; not advifeable, to put carp and 
tench 1 , orpalrp.'*nd. crufians, in one pond, uplefs.it be 
done for experiment's fak^} 
fmall pond, free from other.jfi(b,.w«h one or two nth 
of each- ^Ipaibfficiept, to-gratify - curiofity, 

without debafing a generation of carp in a , large 
pond. - 4 -: : 


M 1bmcwhat refembling a roach, with his red finsbut it is 
♦‘new as. big m the larpeft carp, and much better nfieat.” 

Dr, Birch's Hift. R, S. Vol. III. p.187. 
■* ■ JD. B. 


' The 
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The young fry being hatched from the /pawn, by 
the benign influence of the fun, they are left the 
whole fummer, and even the next winter, in the 
/pawning-pond, in calc the pond be fo deep, that the 
fulocation of the young tender fry under the ice in a 
fevere winter, is not to be apprehended, for it is by 
no means advantageous to take them out in the fifft 
months of their exiflence. However, if the /hallo w- 
nefs of the pond, its cold fituation and climate, make, 
it necefiary to feeu re the fry againft the rigours of the 
enfuing winter, the water of the pond muft be let 
offj the fry and old fi/h will gradually retire to the 
canal and ditches, which communicate with the bole 
in the middle of the pond, and a net, with fmall 
me/hes, is then employed to catch both the fry and 
old ones. The old breeders are then, feparated from 
the fly, and both kinds put in fepame ponds, that 
are wafaner and mote convenient for the wintering of 
thefe delicate fi*h. Care muft be taken, to fix upon 
. a calm, mild day, at the latter endef September, foe 

out of the fpawmng-pond. 

'*!SP BmBM 0m fcc,Ceccod hind of ponds in¬ 
tended for the bringing up the yqoogirjr.. TShe-beft 
time to put them into the nurfery » m March or 
April, on a fine and calm day. A thouiand or twelve 
hundred of this fry may be allotted to each acre of 
a pond. The choice of the fry muft be made, ac¬ 
cording to the above enumerated characters of good 
and healthy fi/b, and muft be carefully removed 
from one pond to another It is likewife requifite to 
/end peMjfe withlong fticks, all the firft day, round 
the pond, in order to drive the tender and weak fry 
from the fide® into the pond, bccaufe they are be- 
2 wildered 
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wildered in a ftrange place, and often become the 
prey of rapacious birds *. 

In cafe the pond be good, and not over flocked 
before, and'the fry well-chofen and preferved, it is 
almoft certain, they will grow within two.fummers 
fo much as to weigh four, five, and fometimes fix 
pounds, and to be flefhy and well ? tafled. A great 
many Pruflian gentlemen make a good profit, by fell¬ 
ing their carp, after two years {landing in the nur- 
fery, and export them even to Finland and Ruffia. 

The main-ponds are the teft kind. In thefe, carp 
are put, that meafure *a foot, head and tail in- 
clufive. Ettery fquare of-fifteen feet in the pond 
is ftrfficient for one ‘0»rp,^a'nd will afford food and 
room for the flfh to play in. • The more room carp . 
have, ‘and confequentty the More food the pond 
affords, the quicker will be the growth of the fifh. 
The longer the pond has been already in ufe, the 
longer you’intend to lieep the carp in it, the more 
you ,defire to quicken the growth of them, the more 
you might to- leflen ‘fhe’hdmber of fifh deftined for 
the pond. Spring and autumn are the bell feafons 
for flocking your main-ponds. The grcSWth bf'jtaur 
fifh wiU always be in prop&rtidn with the food they 
haves for carp obferved to grow a long time, 
and to come to a very considerable fize, and a re¬ 
markable weight. I recollect to have feen carp 
above a yard long, and of 25 pounds weight; but I 

* 1 have rcafon to think that, the common carrion crow fhould 
he added to the lift of birds, which Mr. Forfter hath before fup- 
pofed dtftboy fifh when in fhallow waters, as I once faw this 
bird taken by a. trap, which was baited with a fifh for a heron. 

. D. B. 

' Vol. LXI. T t had 



C 322 ] 

had no opportunity to afcertain their real age. In 
the pond at Charlottenburg, a palace belonging to 
the king of Prulfia, I faw more than two or three 
hundred carp between two and three feet long > 

I was told by the keeper, they were between 50 and 
60 years landing: they were tame, and came to tne 
{here in order to be fed; they fwallowed with eafe a 
piece of white bread, of the fize of half a halt- 

^ During winter, ponds ought to have their full com¬ 
plement of water } for the deeper the water is, the 
warmer lies the fiflb. In cafe the pond be covered 
with ice, every day fome holes muft be opened, toi 
the admiffion of frelh air into the pond, for want oi 

which frequently carp perilh. . 

In the fummer, obferve to clean the rails and wire- 
works, in the water-courfes, of the weeds and grafs, 
which frequently ftop them up. Birds that feed on 
fi(h muft be carefully kept put of the ponds. In a 

S eat drought, provifion ought to be made, to keep 

height as it commonly ftands in 
the pond, i. e. between fdor and five feet. If the 
water Magnates and grows 'putrid, it mttft be let off, 
and a fupply of frefli water be introduced from the 
refervoirs. If the weeds, efpecially reed and flags, 
and fome of the aquatic grafles, over-run too much the 
pond, feithes fixed on poles of 16 or 20 feet, with 
a lead fattened to them to keep the feithes on. the 
bottom of the pond, are thrown out, and then again 
drawn to the perlbn that works with them, and the 
weeds will all be cut } after which operation, they 
mutt be drawn up by long harrows, and let in heaps 
on the fhore for putrefaction, and in length of tune. 
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for manure. This cleaning of ponds, mull never 
be done in a fpawning-pond, where it would be the 
deftrudion of thoufands of fifh. 

Autumn is the bell feafon for catching fuch carp 
as are intended for the market. After the pond has 
been for five or fix years in conftant ufe, it is likewife 
time to let the water entirely off, and clear the pond ot 
the mud, which often increafes too much, and be¬ 
comes a nuifance. When the pond is dry, it may 
be ploughed before the froft fets in, and next fpfing 
oats or barley fhould be fown in it, after a new 
ploughing; and it will repay the trouble to the owner 
with a rich and plentiful crop. When the loofc fu- 
perfluous mud is carried off out of the pond, care 
ought to be taken not to take the foil below the ori¬ 
ginal level of the pond. 

Some people low a pond, which hath been laid dry 
for fome months, with oats; and when they are grow¬ 
ing, they fill the pond with water, and introduce 
carp for fpawning, and think, by this contrivance, to 
procure food for the fifh and fomething to rub their 
bellies again ft. But this pradice feems to be more 
noxious than beneficial; for the growing oats will 
putrefy, and communicate putridity to the water, 
which can by no means be falutary to the fifh. 

The epicures fometimes feed carp, during the 
, colder feafon, in a cellar. The following method is 
the beft that can he obferved for that purpofe. A 
carp is laid on a great quantity of wet mofs, fpread 
on a piece of net, which then is gathered into a purfe, 
and the mofs fo contrived, that the whole fifh be en¬ 
tirely wrapt up in it: however, care muft be taken 
to give the fifh eafe, and not to fqueeze it, fo that 

Tt 2 it 
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it may have room to breathe in this confined attitude. 
The net with the fi (h and mofs is then plunged into 
water and hung up to the cieling of the cellar. In 
the beginning, this operation muft be very frequently 
repeated, at leaft every three or four hours? by 
length of time the filh will be more ufed to the new 
element, and will bear to be out of water for fix or 
feven hours *. Its food is bread foaked in milk, 
which, in the beginning, muft be adminiftred to the 
fifh in finall quantities; in a ftiort time the filh will 
bear more and grow fatter. I faw the experiment 
tried in a nobleman’s-houfe, in the principality of An- 
halt-Defiau ? and during a fortnight, I vifited myfelf, 
every day, the fiftj, together with the young noble¬ 
man, my friend, whom I accompanied to his feat 
from the university, during the Chriftmafs* vacation. 
After the fifli had been kept in the above manner 
during a fortnight, it was drefled and ferved up at 
dinner, when every one prefent found , it excellent 
in its flavour. At my late uncle's, I had an 
opportunity, of repeating the experiment on a carp 

* It is known to every one that a carp will live a great while 
out of water > but perhaps it may not be Co notorious, that the 
keeping him feveral hours in the common air, without any pre¬ 
cautions, may be repeated from day to day, without any apparent 
inconvenience to the fUb. 

There is a fifhmonger near Clare'market, who, in the 
winter, expofes for tale, a bufhel at lead of carp and tench, in 
the fame dry veffel: but a fmall proportion of theft can be fold 
, in a day? and I have frequently been informed, that the fih con¬ 
tinue in good health, notwithftanding their being thus expofed 
to the air tot or feven hours for feveraT fucceffive days. 

D.B, 


that 
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that-had been brought 20 miles wrapt up in wet 
mofs; but after the fi(h had been kept three days in 
wet mofs, during which it was frefh and healthy, it 
was employed to regale a friend, whofe unexpected 
arrival accelerated its fate, before the experiment 
was finifhed. 


John Reinhold Forfter* 


XXXVIII, M 
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XXXVIII. An Account of the remarkable 
Cold obferved at Glafgow, in the Month of 
January, 1768 ; in a Letter from Mr . 
Alexander Wilfon, Profeffor of Aflrommy 
at Glafgow, to the Rev. Mr; Nevil Made¬ 
line, B. D. F. R. S. and AJlronomcr 
Royal. 


Reverend Sir, 

College, Glafgow, May 29,1771. 

&cad Nov. 7, T ~T AVING of late had Tome leifure 
X771. time, t have made out from my 

minutes, a detail of the remarkable cold which pre¬ 
vailed here in the month of January, 1768} the 
intenfity of which being fo extraordinary for this 
climate, an account of it may perhaps be thought 
worthy of a place in the Philofophical Tranluc- 
tions. 

Whilft in bed, on funday morning, January 3, 
1768, about 8 o’clock, it felt fomehow unufually 
cold. A little while after, on reaching out for a 
decanter which I had placed near me the preceding 

night. 
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night, with fome water in it, I was furprized to 
find the furface of the water frozen over, the like 
not having happened before in that place. Upon 
this, I defircd my fon to try the cold by a thermome¬ 
ter, as I imagined it behooved to be very intenfe. 
The experiment was foon after made, by expofing 
a thermometer at a high North window, and free 
from the walls of the houfe; in which fituation it 
had not remained for a quarter of an hour, when we 
found the mercury had fallen fo low as to 5 deg. of 
Fahrenheit’s fcale. 

Although I had expedted a great degree of cold, 
yet I was not quite prepared for fo extraordinary a re¬ 
port as that which the thermometer now gave me. 
My doubts were, however, foon fettled, by examin¬ 
ing matters with more attention, and by finding the 
firft thermometer verified by my ftandard one, 
which was now hung out befide it. 

Being thus fatisfied that there was no fallacy in this 
preliminary obfervation, it naturally occurred, that the 
cold, however intenfe it now was, might have been 
much more fo at fome earlier hour of the morning. 
But how to afcertain this, and to recover the loft ob¬ 
fervation, was the difficulty. In the eagernefs of 
our difappointed curiofity, we were difpofed to mag¬ 
nify this golden opportunity, which had now efcaped 
us, and to refledt upon it with regret, when luckily 
a little invention helped us out. A notion fuggefted 
itfelf, that, if we went very warily to work, we 
might perhaps furprize thole imagined colds Bill 
lurking under the furface of the fnow, which at that 
time lay thick upon the ground. 


I need 
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I need not mention upon what principles of the 
heating and cooling of bodies this exportation was 
founded, as they will readily. occur of themfelves. 
The fa£t was, that 1 immediately repaired. to the 
fields, and fought out a low place, upon which the 
fun had not then rifen; here 1 laid the thermometer 
in the fnow, almoft upon the very furface, when pre- 
fently the mercury funk from -{-6 dsg. to — 2 deg. 
which therefore I concluded to have been pretty 
nearly thecoldeft temperature of the air over night. 

The next thing was, to make regular obfervations 
with the thermometer, fo long as the cold promifed 
to continue remarkable. The inftrument was hung 
upon a pole near to the obfervatory, and to the wind¬ 
ward of it, care having been alfo taken to keep it 
under a proper Ihade, fo long as the fun Ihone out. 


Rigifttr of the Thermometer) kept at the M'Far lane obfervatory, of 
the college of Glafgow t on funday January 3, and monday Janu¬ 
ary 4, 1768. 
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It was obfervable, that after fun fetting,,the atmof- 
phere had a tendency fonietimes to turn a little foggy, 
and: again quickly to clear up, balancing, as it were,., 
betwixt tbefe two different ftates. It is worthy of 
notice, that the minute variations of the thermometer,, 
as fet down in the above regifter, fcemcd to^ depend 
upon thefe different conftitutions of the "air? the 
mercury always rifing ini the thermometer a fmall 
matter, when the miftinefs came on, and vice verj'a. 

In the intervals of obfervations, wemade fome other 
experiments, which the prefent intcnfity of the froft 
luggeftcd} • particularly one relating to the evaporation- 
of ice,, which was tried in the following manner. 
I took a fquare reflecting metal belonging to my own. 
two foot tclefcopc, and expofed it on the balluftradc 
of the obfervatory, till, it had acquired the tompera- 
ture of the place, which was then at o deg. 1 after it: 
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•was thus cooled, I breathed on it repeatedly, till iW 
polilhed furface was covered over with an incruftatiou 
of ice or frozen vapour, of a very palpable thicknels. 
In this condition the fpeculum was replaced in its for¬ 
mer fituation, having its incrufted furface expoftd to 
the ftill open air j when, in a little time, we found 
the frozen pellicle begining to difappear at the outer 
edge, all around, leaving the metal quite clear. 
Gradually more and more of the fpeculum was bared 
in a regular progreffion, from the circumference to¬ 
wards the centre j and at la,ft, in about 50 minutes, 
the whole furface had parted with its ice. This ex¬ 
periment was repeated when the fpeculum was de¬ 
fended from the open air, by a large thin box, with 
a cloth over it. The event turned out the lame as 
before, only it required longer time. 

This progreis of the evaporation from the outward 
parts towards the centre of the fpeculum, was likely 
\ owing to the original plate of ice being thickeft to¬ 
wards the. center, a circumftance which might arife 
from, thq manner of fixing it at firft breathing on it. 
OrpwBaps tf may be imputed to forae more curious 
caufe, and may be fome effect of the repuUive force 
belonging to the pqliificd furface 5 but this point we 
did not efficiently examine into, by a due repetition 
of. experiments. I may juft mention, that, partly 
with a, view to this matter, we expofed as above, a 
let, of bodies, having their - fiirfaccs of different de¬ 
grees of polifh, and as equally covered with frozen 
moiftdre as we could judge. The refult of which 
experiments feemed to favour the idea of the ice 
being lefs attached to the more polifhed furface than 
l» . the coarfef. This appeared particularly in the 

cafe 
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cafe of a comparifon made betwixt the fpecutum 
above-mentioned, and the brafs end or cover of the 
fame telefcope $ for the ice was found ftill to cleave 
to its furface a good while after the fpeculum was 
entirely cleared. Thefe imperfect experiments are- 
only mentioned by the bye, and may perhaps ferve as 
hints to others, who may be difpofed to profecute this 
part of natural ph’tlofophy. 

Some particular reafons have occurred, which willi 
hinder me from transmitting to you the paper on the: 
folar fpofcs, till feme time next winter, by which time 
I /hall have fini/hed every thing I have to fay on 
that fubjedt. Wi/hing to hear from you at your 
ieifure, I ever am, with muchrefpedt,. 

Reverend Sir,, 

Your moft obedient fervant, 

Alexander Wilion> 


frofe/Tor of Aftrodomy at Clafgowi. 
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XXXIX, Some Experiments on Putrefa&ion\ 
by F. L. F. Creil, M. D. and Profe/or 
of Chemtftry at Brunfwick; 

Read Nov. 7, fr Tl H E celebrated lord Bacon [«] has, 
1771* without doubt, (hewn a very great 

fagaerty, in pointing out to pofterity, putrefadlion, as a 
fubjedt, worthy of making further inquiries into; and 
'Certainly, as there happen daily fo many changes, 
hot only in the inanimate, but alfo in the animate 
World, carried on by its means j the know- 
ledge,, of i every thing relating to it mu ft clear op 
a great maSy-pints'in-natural philofophy, not tho¬ 
roughly underftood before. But thefe inquiries ought 
to be ftill of more confequence to mankind, as 
health depends greatly upon keeping in due bounds 
putrefadlion, which the body naturally tends to. For 
thefe reafons, Sir John Pringle deferves, belides his 
other eminent merits, very great praifes, on his hav¬ 
ing made many experiments on this fubjedbj and 
medicine is indebted to him for considerable improve¬ 
ments refusing from them. He has befides opened 

£*] Nat. Htf. Cent. IV. ' 

the 
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the way to many other gentlemen, among whom 
excel! Dr. Gaber,. and Dr. M 4 Bride, whole nume¬ 
rous experiments Ihew the ingenuity, and fagacity, 
they are poffefled of: but the fubjeCt is not yet ex- 
haufted, nor will it be very eafily. I have made 
Ibme experiments relating to it j and Ihould be very 
glad, if they threw a new light on feme points of 
the greatefl: importance to medicine. . 

Dr. Gaber has proved, by his experiments, the pre- 
fence of a volatile alcali produced by putrefaction ; but 
as he did not difcover by the fame proceedings [< 5 ] any 
in its beginning or end, though there was a very 
putrid fmell, he denies its exillence in thefe ftates, 
and concludes, that this volatile alcali is not a necef- 
fary product of putrefaction JV], This doCtrine 
leemed.to me not quite conformable to the phaeno- 
,mena: for, as all fmell, as much as we know at leatfc 
till now, depends on a faline matter, joined with a- 

££] A&a Taurinenf. Vol. I. p. 78. Cum attegerint fummum 
effervefeentiae gradum, continuato ejufdem loci calore effervef- 
centke vim atniferunt. P. 79. Cicius plerumque prodiic factor, 
quam alkali, idemque tardiua defrit. P. 87. Maffam fade relinqut 
foetcutifiimam, fed einiffo alkali ad eftervefcemUrri ineptam. 

£ c ] p. 83, 15, Quoin. foeteret graviffime refiduum deftil- 
lafionw, quaroquam omm alkali orbatum, njanifeflum videtur, ab 
alkali foetorem' exaltari quidem pofle, & mack penetrantem 
effici, non autem ab eodem product, quandoqutdem fuperettec* 
fublato—16. Videtur ia odor a volatilibus admodum particulis 
proficifci, fed quae ab alkali diffimiles funt, plerumque cititw 
giijnantur, tardiufquc diffipentur — alcalefcentia addle poteft 
medico foetori conjun&a—viciffim maximus factor abfque alcali—* 
,£x quibus differentia inter faetidas alcalinafque partes confirmari 
videtur,—P.84,17. Videtur alcali non effe produ&utn media ri- 
tim putrefa&ionis neque gradum alealefaentiae gradui putref&ai- 
cnie relpondere. 

j phlogiftorr, 
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phlogifton, and the faline matter producing the putrid 
flench, was not very likely an acid} I fuppofeu it to 
be a volatile alkali, which, involved in phlogiftic 
matter, might fly ofF, before the alkali was deve¬ 
loped. I wanted to know by experiment, if I was 
right? for this purpofe, I put, the 19th of June 
(the thermometer being 58° of Fahrenheit, and con¬ 
tinuing between 58° and 62° all the time I obferved),. 
in a pretty large receiver, lome beef cut in very final! 
pieces; I covered the bottom with it thinly, and 
poured upon it water, about two inches high. The 
2 2d, the putrid fmell was very fenfible: but I let it 
fland till the 24th, when I poured off the fluid jV], 
adding again about the fame quantity of water to 
the fleih. I filtrated then the fluid through a piece 
of fine linen, and mixed with fome of it the fyrfcip. 
©f violets, which it did not alters neither did iteffer- 
vefe with the fpirit of vitriol, diluted to a fharpnefs' 
near that of the vegetable acid. I thought of keep¬ 
ing it in digeftion for fome days; but, for fear that 
fome ltttje fblid particles might have paflfed throupht , 
the fihen,, and %'fhat means, in growing putrid* > 
might give fome alcali, and render the trial in-* 
accurate, I diftilled the fluid by a heat of about 160 0 ,. 
after which, I repeated the trial with the fyrup of 
violets and, the fpirit of vitriol j. but it produced no* 

O’] It .requires for*# attention, to And out the proper 
time when to pour oft’the liquor j.if it is done too foon, it will 
give too little volatile alcali to be much fenfible by experiments ; 
for, though it finells ftrongly,it is known how little matter is re¬ 
quired ro produce o ftrong fmell. If it is delayed too long, it 
&ews already figns, of an alcali, For that reafon, I. made many/ 
experiments' in vaia. 

change-.. 
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change; I then pot it, the 25th, into a retort, fitted 
to. it a receiver, applied to the jointure a ringofpafte 
made of flower and water, covered it with a piece 
of wet bladder, and expofed it in a balneum arena to 
a heat of 108° to 11 6°, till the 29th of June, when, 
the whole fluid wa6 diftillcd over. I perceived dur¬ 
ing this operation, that the liquor, from being quite 
tranfparent, grew turbid 5 the fir ft diftillcd tranf- 
parent fluid grew alfo , turbid in the receiver, and at 
the bottom of the retort there was a fraall fettlement 
of- a whitifh earth. The liquor had a particular 
fmell, but quite different from a putrid one, inclining 
to the volatile alcali} and fhewed a flight but fenfible 
degree of effervefcence with the fpirit of vitriol * and 
the iyrup of violets: was turned evidently green 
by it. 

In the mean time, the flefh with the water con¬ 
tinued to emit a putrid fteneb j and the 28th of June 
I found the fluid colouring the fyrup of violets greenifla, 
and fhewing a kind of effervefcence with the^ acid. 
BethnsMs qualities were increafing every day, till the 
8th of July, when, on account of a journey, I could 
not obferve it any longer. I had left the mouth of 
the receiver open > and on> my return the t ft of Au- 
guft, I found an exceeding putrid fmell; I covered 
the veffel j and the 2d, examined the fluid, but it 
did not effcfvefce any more. I then filtrated the li¬ 
quor j but the flefh was fo rotten, that a great many 
particles palled through the linen, and rendered it 
turbid. 1 ppt it into a retort, adapted a receiver, 
and luted it,, as before-mentioned j the heat was alfo 
the fame, between io8°and 116 0 . In this warmth it 
continued for about four days, when the fluid was 

diftillcd 
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diftilled over. On opening the veffels, the fmell was 
again entirely changed, not near fo difagreable as be¬ 
fore. In the receiver I obtained a fluid, which 
turned the fyrup of violets green, efftrvefccd very 
fmartly with the very fame fpirit of vitriol I had 
ufed before j gave the fmell of a volatile alcali, on 
adding to this the fixed alcali; praecipitated the calces 
of metals diflolved in acids, and fhewed itfelf by 
all proofs a true volatile alcali. In the retort re¬ 
mained a yellowifh matter, almoft without any fmell. 

I put to it fome water; and after 24 hours, it gave- 
the herbaceous fmell, but fhewed no figns of any 
alcali. 1 let it ftand four days longer: the her¬ 
baceous fmell continued j but there was no alcali to* 
be difeovered. I drilled it with a gentle Are: but 
neither then did there appear an alcali [e]; and by 
applying a ftronger fk-e, I got nothing but a kind of: 
empyreumatic oil . 

I had poured, the 3d of Auguft, fome firefh water cm 
the putrid matter ; its putrid fmell continued j the. 
*th 1 decanted the fluid, filtrated it, and made it 
uddergol tbVfaioe operation, with exactly the fame 
eiftd as before ;• which I' did again the 1 ith,, with t 
the very fame effed. I did not repeat it oftener, as l 
had occafidn. for this putrid flefh to feme other pur-- 
vofc% t 

Thefe experiments jfhew, I think, that the volatile? 
alcali. is prefept as long, at lead, as the putrid fmell-. 

[e] What this herbaceous fmell did depend on,. I:did not cn- 
«ju ire any farther, as not relating to medicine* nnce a living* 
body never was found in fufh a ftate : bu,t very, likely it depend*, 
•si: fome volatile alcali, which is perhaps in fo very (mall a 4 uan "- 
tjty asnqtto be perceptible by. experiments,. 

continues*. 
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continues; and.that this volatile alcali is the bails of 
it, becaufe, as this was diftilled over, the refiduum, 
being ftill in inteftine motion, got only the her¬ 
baceous fmell. The realbn, why the volatile alcali 
has been diftin&ly obferved at a. certain period of 
putrefaction, and not in the others, is, 1 believe, this ; 
the volatile: alcali has, it feems, a tendency, 
to difintangle itftlf, by. inteftine motion, of all fuch 
matter as it is involved with; but if it is hot combined. 
with fuch fixed matter as retains it till it has < gone 
through all its evolutions, it is, being itftlf. volatile, 
carried' off by the ftill more volatile phlogiftic* matter 
with which it is commonly joined. For this reafon, 
I fuppofe, the putrefying, matter Chews in its begin¬ 
ning no fign of a volatile alcali.; hecaufe its 
ftnell depends only on thofe particles, which have 
been on the furface, without any ftrong cohe- 
fion with the fubftance. In the farther progrefs of 
putrefaction,the matter involving the alcali, or form¬ 
ing it, is intermixed, and in cohefion with the 
iblid particles of the fubftance, and is by theft 
means retained till the alcali is come to its purer 
liate. Towards the end of 

of the particles being alnwft enthely taken off, the 
Volatite^calr ts dte&d off before.it can go through 
all its ftates. 

If it » therefore true, that the volatile alcali is 
eflential to, or at leaft always prefent in putrefadion, 
it feems to follow, that the alcalies never can be 
uftd in living bodies, as amiftptics[/J„ for laying 

ry] It is very difficult, mcthinks, to account for tbeanrffcptic 
power of the volatile alcali, and other fate, on dewf *mmal fob- 

Vol. LXI. Xx . afide 
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afide their Simulating quality, which muft prevent 
their ufe in moft of the putrid difeafes, they would 
increafe the morbific matter, by being intimately 
mixed by circulation with phlogiftjc matter, which 
they find in abundance in fuch bodies. It has been 
:objected to this, that the exhalation of Sale urine,' 
though fhewing a great quantity of volatile alcali, is 
inoffenfive to health [g]and that fome perfons have 
taken the volatile alcali in very great quantity, with¬ 
out its bringing on a putrid difeafe [£]: but there 

fiances: I Mice thought, that as the ammoniac fait, nitre, &e. 
bring down the thermometer feveral degrees, perhaps all thefe 
falls a&ed by inftantly abforbing the heat produced by the 
beginning irtfeftine motion ; and that, as a certain degree of 
warmth is neceffary to- putrefaction, in preventing this degree 
from coming on, it might hinder the whole operation. To fee 
by experiment how far this might be true, 1 put into phials a 
certain quantity of water, with that proportionate quantity of 
alcalies, fixed and volatile, fal ammoniac, &c. which Sir John 
Pringle had found (Append, p, xvi.xvii.J to be antifeptic j and in 
one as much-pure water as a ftandard. -I flopped every 
owe of them with a cork, in which 1 had nude a, hole for a 
therroometer of Fahrenheit. I expofed all thefe phials to the 
fam«%etf V Sir Jfcdutfbad-tifedahout * la’j but I found, that both 
thofe with the falts and that withoutIt marked,the fame degree 
of heatand that therefore the abfbrption of heat can by no 
means be the reafoo of the putrefaftion being flopped. May 
this phenomenon not depend upon the falts penetrating the 
body, and giving to the particles more puntta mieftus (according 
to their greater orl«fb- affinity)? and may not thefe falts, in aug¬ 
menting cohefion, hinder the fluids from feparaiing themfelvea 
from one another* and, in confequence, prevent inteftine mo¬ 
tion ? Is this not fomewhat confirmed by the adiion of ad- 
firingenta i and by the moft powerful a&ions of metallic falts* 
as being of the greateft fpecific gravity ? 
fg] Sir J. Pringle, Append,, p. vi,. 

Id., ibid, p.xcii. 

are 
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are however fome examples [/], where it has been, 
hurtful. It is urged further, that a perfon,. being 
only for a fhort time expofed to really putrid exha¬ 
lations, may be infected wjth putrid difeafesj and 
therefore that this effedt of putrid exhalations does not 
depend on the volatile alcali, as it may be taken pure 
in very large dofes, without producing fuch effedts. 
To this I reply, 1 by an analogous inftance j a fmall 
quantity of ferment will bring on fermentation in a 
large mafs of fermentable matter, and yet as much acid 
as could be obtained from the ferment, far from 
exciting an inteftine motion in the fermentable matter, 
would rather check it; but can it, for all that, be 
denied, that the involved acid in the ferment is the 
chief caufe of fetting the whole mafs in fermentation? 

In the fame way, the alcali combined with phlogiftie 
matter may produce fuch inteftine motion as the 
pure alcali cannot; and very likely the firft would 
not produce it, if the volatile alcali in it could be 
changed. 

To bring this about, the moft powerful means feem 
to be the ufe of acids; and the moft celebrated 
phyficians agree in the good effedt they hayc 
obferved from acids in putrid difeafes, and re¬ 
commend them ftrongly. Dr. M‘Bride thinks o- 
therwife, and his reaions are thefe: JirJl that 
if the acids ..came unchanged to the abforbent, 
veftels, they would not admit of them [A]; jcmdfy\ 

. [i] Huxbam on the fore throat, p. 67,68. Ejufd. Effay on 
fevera, p. n8|,edlt. 5. 1 

, fil Experiment, Eflaya, edit. fee. p. 20. The anftcre acid 
(generated in the firft paffages of weakly perform) is extdUy in 
the fame Hate with a foreign acid, for the lafleals will admit 
none ©fit. .. 

Xxt if 
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if they did, they would be dangerous {/] s and thirdly 
that they are quite changed, before they leave 
the primee via [»]. As for the fir/i, I do not 
know what reaions Dr. M‘Bride founds his aner- 
tions upon, as acids never are given in fo concen- 
trick a ftate, as by their aftringency to make thefe 
veffels {hut up their orifice; and as metallic falls 
themfelves are abforbed in their very compound 
ftate (which feems clear with regard to the corrofive 
fublimate, and other fuch faline preparations), I do 
not fee, why the Ample acids could not be abforbed. 
The fecond reafon feems to be founded upon feme of 
Dr. M c Bride’s experiments (p. 132, 133), viz. that 
putrid flefh, fweetened by diftilled vinegar and fpirit of 
vitriol, was firm j but on being boiled went quite to 
pieces, whereas that fweetened by volatile alcali did 
not. But, X conceive, thefe experiments are not 
applicable to a living body: for the acid being 
there mixed , with the fluids, cannot ad in this way 
on the folids, till the fluids are (if I may ufe that 

*• acids diflolve the elementary earth, 

and thus deftroy the texture of that fufeftance, whofe mndaefe 
they are fuppofed to reftore.—P. 148. we are not to expert, that 
they are to pervade the minute branches of the vafcular fyftem ; 
when indeed it ia evident, that they ought not to be allowed to 
pafa into the blood in their acid form j fince it is plain, that, 
from their, diflblvent nature, the body muft be deftroyed, and it* 
moft folid parts melted down to a. jelly, if naked acids were to 
be received into the general mafs of fluids. 

03 Ibid. p. 148. acids are neutralised during the alimentary 
■ fermentation j and therefore they cannot aft as acids, by fatur- 
ating any thing of the alcaline kind that they meet with in 
their courfe of circulation, 


exprefiion) 
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efcpreflion) fupra-faturated with the acid [n], which 
in putrid difeafes cannot be the cafe. And far¬ 
ther, a heat of 212° of Fahrenheit never can in- 
. creafe the addon of the acids in living bodies, as it 
did in the experiments} for, though Dr. M‘Bride 
denies this confequence, and will prove the contrary, 
as the flefh with the alcali did not diffolve 5 yet this 
circumflance proves nothing more, than that the vo¬ 
latile alcali has not fuch power of diffoiving the 
gluten of animal fibres, as acids have} for, if the 
effect depended only on the adfcion of the acids by 
themfelves, the flefh would .rather have been diffolved 
when immerfed in them, than when boiled in 
water.—The Dodlor befides feems not quite confident 
on this head} for, p. 15 r, he fays, “ Addringents can 
only “ be of importance in thofe cafes, where, from 
“ extreme relaxation and refolution of the folids, the 
“ diffulved fluids are fuffered to tranfude, and either 
« form fpots of different hues, or run off by actual 
“ haemorrhage } here, indeed, the acid of vitriol, as 
“ an aftringcnt, not as an acid, is found of great ufe 
« in gaining time.” As the acid could not exert its 
aftringent power on the veffels, without coming to the 
fecund* via (p. 153.) hr feems hot afraid, in this 
cafe, of its melting down the raoft fetid parts* to a 

^ In proof of his third reafotiy he alledges ferae 
experiments j viz . the third, p. 40, where a mixture ot 
fee/h, bread, lemon juice, and faliva, did not eflfer- 
vefee, after fermentation with an alcali j and the 5th, 

O] This ha*, it feems, happened in feme rare cafes quoted fey 
Dr. M'Bride, and Dr. Haller, p. 148. 

p. 42, 
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p. 42, where a mixture of bread, water, faliva, and 
ipirit of vitriol effervefced fmartly, before the in- 
teftine motion 5 but not at ail after it." I could 
object againft thefe experiments, and efpecially the 
5th, that perhaps the proportion of the faliva to the 
acid was too great, and that a perfon in a putrid 
difeafe ought to take more acids than could be neu¬ 
tralized by the inquiline liquors. However, I will 
not infill on this} and fuppofe thefe experiments to 
be quite applicable to the cafe: but if thefe mixtures 
do not effervefee any more, does it follow, " that 
they are neutralized, and therefore adt as acids, by 
tf fatuirating any thing of the alcalinous. kind, that 
“ they meet with, in their courfc of circulation ?” 
There are fome faline bodies, which do not effer- 
veice when mixed together •> which will, however, 
change one another’s .nature* Thus/. <?. briroftone, 

. mixed with a ftrong fixed alcali, does not effer- 
vefcejy], but changes, on being difiolved, the nature 
of the alcaii. A Shlution of foap docs not efiTervefe 
on the addition of an acid, but joins with the acid, 
arid‘a«mttali»Js. it.. .Thefe inflances made me fuf- 
pe< 5 l the condufion drawn by Dr. McBride from his 
experiments j and to dear up theft doubts, in this par¬ 
ticular cafe, I referred to experiments. For this purpofe, 
I mixed, the 4th of Auguft, the thermometer being at 
64°, three ounces of faliva, a dram of the liquor of 


[«] This applies alfo to the fotution of brimftonc in limewater, 
out of which the lime particles have been precipitated, by the 
intoduflion of fixed air. 


putrid 
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putrid flefli, and’a very fmall quantity of bread: and 
added as much of the diluted fpirit of vitriol, as to 
make it four, and effervefce definitely with the 
alcali. There was not any fign of inteftine motion 
till the 7th of Auguft, when from time to time 
fome air bubbles, and alfo fome folid particles, rofe to 
the top ; and this continued till thd 8th. Not per¬ 
ceiving any farther motion, I poured oft' the clear 
liquor, which did not effervefce any more with the 
alcali. I mixed, the 9th, -fix drams of the putrid 
liquamen,. with about the double of this liquor,, 
and put in- befides four folid pieces' of flefh, 
which had lain three days in the liquamen: thrift 
pieces were of a prodigious flench* and fo rotten, 
that with the leaft force they were torn,to pieces.. 
There appeared no figns of inteftine motion : the 
loth, the putrid fmeil was very much abated: the 
nth, it was changed, and there remained only a, 
fmeil much like that of found flelh: the pieces were. 
without any fmeil, and had acquired again fome 
degree of firmnefs.. In this condition they re¬ 
mained for a week, and I did not obferve them-. 

any longer. - ■ ■ 

This experiment proves,' X believe, that acids,, 
though charged 4 in the alimentary canal fo far, as 
not to effervefce With alcalies, may notwithftanding', 
check putrefaction ; and that, therefore, their ufe is 
of great conlequence, and ought not to be omitted; 
in putrid, difeafes. Though Dr. M‘Bride believes 
.that .theft diiealca may be cured with fermentable,- 
fubftanccs only1 tnuft own that 1. do not agree 
with him, and am not quite convinced' of his opi- 

X.x. 4, awn, 
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nion, that putrefaction depends only on the lofs of 
fixed air. I rather believe this an effect than the 
cauie of putrefaction } but I fhall refer this fubjeCt 
to another occafion. 


END OF PART I. 
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